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You may build the best appliance of its
kind on the market — but if it sefs-up
local radio interference—you'll have tough
sledding against today’s keen competition.
Your customers are demanding radio
noise-free performance in the electrical
equipment they buy.

The answer, of course, is to equip yous
products with C-D Quietones. Why
Quietones? First, because-they're the best-
engineered noise filters — second, because
they guard your product’s reputation by

roduct

IS MORE SALEABLE WITH

giving long trouble-free service — third,
because they're designed and built to meet
manufacturers’ specific needs — efficiently
and economically.

Speed up sales — build prestige — boost
profits with C-D Quietones. Your inqui-
ries are invited. Cornell-Dubilier Electric
Corporation, Dept. J-11, South Plainfield,
New Jersey. Other large plants in New
Bedford, Brookline and Worcester, Mass.,
and Providence, Rhode Island.

Ieg. U.S. Pat. Off,

Make Your Product More Saleabla
with C-D0 Quictone Rodio Noise Filters
and Spork Suppressors

www_americanradiohistorv com

DYKANOL ¢ PAPER ® ELECTROLYTIC


www.americanradiohistory.com

T

JEEIERIELS
_.) D) 5 )

Formerly the TELE-communications TECH-nical Section of

shaeran s Ly Ysral s

NOVEMBER, 1947
IMPULSE NOISE GENERATOR FOR TESTING ¥M RECEIVERS .......... Joseph C. Tellier 28

Simple equipment determines _receiver suslcegtibility.to
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TV, FM, radio ptopagation subjects hold attention of
750 during 5-day technical convention and exhibition
SURVEY OF WORLD-WIDE READING ... . i i e e e 62
WASHINGTON NEWS LETTER . ..t e e e e e e e e 66
NEWS OF THE INDUS T RY ... i ittt s et it e e e s e e e 69
WHAT'S NEW .. ..... e e e e e e e e e e 70

CALDWELL-CLEMENTS, INC., Publication Office, Orange, Conn., Editorial and
Executive Offices 480 Lexington Avenue, New York 17, N. Y., Tel. Plaze 3-1340

BRANCH OQFFICES — Chicago 6, R. Y. Fitzpotrick, 201 N. Wells St., RAN 9225: Los Angeles 5, The Robert W. Walker Co.,
684 So. Lafayette Park Pl., Drexel 4388; San Francisco 4, 68 Past St., Suiter 1-5548.

www americanradiohistorv com


www.americanradiohistory.com

WELD . .. WWHG . . . WBBB . . . KTHT . ..
WSYR . .. WGAL . . . WSTP . . . WFMY . ..
WCAE . . . WISR .. . WDNC . . . KGLO . ..

WEBC . . . WRAL . .. WCBT . . . and many
more broadcasters have selected REL Technical
Dual-Band FM Receivers for high quality aural
monitoring utility instruments of wide appli-
cation.

Broadcasters and discriminating listeners alike
instantly recognize the perfection of these in-

struments . . . and they truly are instruments
... for they are solely FM engineered to pre-
cise standards developed thru years of pains-
taking engineering. They stand alone on the

contemporary market,

Use this receiver as an amplifier, as a field
strength meter, or for relative field strength
applications,

Only REL gives you precision-engineered, mul-
tiple use, FM Receivers.

WRITE, WIRE, PHONE for Technical Bulletin 5017A.

TELE-TECH °* November, 1947
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’ V‘isit iha mo&el te]ecashng slu{im and
transmitfer showroom at our new quarters

G i Hardlng Avenue, Clifton, N. J.. - _ bl K ngﬁrmm

Reasonable investment...safe investment.. . lucra- casting equipment). Likewise operating those units;
five invesiment. Such was the verdict of countless studying performance; getting dollars-and-cenis facts
visitors to the Du Mont exhibit at the N.A.B. Conven- along with technical details.
tion. And it was based on seeing the selected units You already have the first-hand story, if you were
comprising the Du Mont Acorn Package (initial tele- there. If not, 'phone, wire, write, or drop in.

® ALLEN B. DU MONT LABORATORIES, INC.

Allen B, Du Mont Laboratories, Inc, Television Equipment Division, 42 Harding Avenue, Clifton, N. J. Du Mont
Network and Station WABD, 515 Madison Ave., New York 22, N. Y. Du Mont‘s John Wanamaker Television Studios,
Wauanamaker Place, New York 3, N. Y. Station WTTG, Washington, D. C. Home Offices and Plants, Pussaic, N. J.
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(OR THE BESt , F

"/Andrew Coaxial Transmission Line
1/Andrew Installation of Line and Antenna

At FM frequencies, transmission lines are tricky.

That's why broadcasters who value reliability buy
ANDREW transmission lines. Having bought the best, they
find it good business to have Andrew engineers install it.

ANDREW field crews are supervised by radio engineers
of long experience, because we believe that steeplejacks
-alone cannot properly install transmission lines, anteanas,
and lighting equipment. If you prefer to employ your own
workmen, we’ll gladly furnish a supervisory engineer.

ANDREW coaxial transmission line, and installation
service, may be purchased directly from the factory; or
through any FM transmitter manufacturer, If you buy an
FM package, be sure to specify ANDREW.

J. M. Troesch of WSTV is one of
many satisfied ANDREW customers. ;

ANDREW CO

363 EAST 75th STREET * CHICAGO 19 COMPLETE CATALOG

Pianeer Speciolists in the Monufacture of o Complete Line of Antenna Equipmen!

WRITE FOR

www americanradiohistorv com
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Dependdbility.

Availability

Reliability

El-Menco stands ready to serve

El-Menco Capacitors contribute You get as many El-Menco

a great deal to the quality capacitors as you need . . . when you in any emergency . . . just

performance of your electronic you need them. Improved pro- as El-Menco served in the

product. In addition to being re- duction techniques are your recent national  emergency.
World War Il. Our staff wilf

liable in performance, El-Menco
is reliable in delivery service.

assurance of that.

assist you in solving any prob-
lem you may have.

We who design and make El-Menco Capacitors are proud of the repu-
1ation of dependability and quality that our products have earned. The
use of El-Menco Capacitors throughout the electronic industry is an

indisputable testimonial in behalf of their superiority.

MANUFACTURERS
Qur silver mica department is now producing silvered mica %
films for all electronic applications. Send us your specifications. =

JOBBERS AND DISTRIBUTORS e i e
. Write on firm el
ARCO ELECTRONICS f extale aed sy
135 Liberty St., New York, N. Y. e

is Sole Agent for El-Menco Products in United States and Canada

THE ELECTRO MOTIVE MFG. CO., Inc., Willimantic, Connecticut
Send for samples and complete specifications. Foreign
Radioc and Electronic Manufacturers communicate
5 direct with our Export De-
: partment at Willimantic,
Conn., for information.

MICA TRIMMER

S

MOLDED MICA

CAPACITORS

TELE-TECH <+ November, 1947
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A TELEPHONE RECEIVER is a complex system of electrical
and mechanical elements. Its coils, magnets, diaphragm and
cap react on cach other as they convert the electrical waves
of your voice to sound waves. What is the best size for the
holes in the ear cap? Will 1/1000th inch greater thickness
help a receiver diaphragm to carry your tclephone voice
more clearly? One way to find out is to build numerous
axperimental receivers and test them.

But Bell Laboratorics have found a shorter way. They
bult an all-electrical replica, an “cquivalent circuit” in
which electrical resistance stands for air friction in the cap

YOUR TELEPHONE TRANSMITTER AND RECEIVER,
voice gateways to the telephone plant, are so essen-
tial to satisfactory service that they have been
under study in Bell laboratories for seven decades.

holes; capacitance corresponds inversely to the stiffncss of
the diaphragm. Over-all performance of this circuit can be
quickly measured and design changes economically explored.
Later, a model can be built for final check.

The “equivalent circuit” was pioneered by Bell Tele-
phone Laboratories 25 years ago. It is a useful tool in many
Laboratories developments—saving time, saving the cost of
machine-tooled models, encouraging experimentation. Tt
is one more example of the way Bell scientists get down
to fundamentals as telephone progress continues—and ser-
vice keeps on improving for: all subscribers.

BELL TELEPHONE LABORATORIES

EXFLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED JMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE

TELE-TECH »* November, 1947
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REVERE FREE-CUTTING COPPER ROD
. .. INCREASES ELECTRONIC PRODUCTION

TELE - TECH

INCE its recent introduction, Revere Free-
S Cutting Copper has decisively proved
its great value for the precision manufacture
of copper parts. Uses include cerrain twbe
elements requiring both great dimensional
precision, and exceptional finish. It is also
being used for switch gear, high-capacity
plug connectors and in similar applications
requiring copper to be machined with great
accuracy and smoothness. This copper may
also be cold-upset to a considerable defor-
mation, and may be hot forged.

Revere Free-Cutiing Copper is oxygen-
free, high conductivity, and contains a small
amount of tellurium, which, plus special
processing in the Revere mills, greatly in-
creases machining specds, makes possible

November, 1947

closer tolerances and much smoother finish:
Thus production is increased, costs are cut,
rejects lessened. The material’s one impor-
tant limitation is that it does not make a
vacuum-tight seal with glass. In all other
electronic applications this special-quality
material offers great advantages. Write
Revere for derails.

REVERE

COPPER AND BRASS INCORPORATED
Founded by Paul Revere in 1801

230 Park Avenue, New York 17, New York

Milis: Baltimare, Md.; Chicage, Ill.: Detroit, Mich., New
Bedford, Mass.; Roue, N. Y. =Sales Qffices in Principal Cities,
Distrebutars Everywhere.

CUSTOMERS REPORT:

“This material seems to machine much becter than our pre-
vious hard copper bar: it cuts off smoothly, takes a very
nice thread, and does not clog the die.”” (Electrical parts.)

“Increased fecd from L[-1/2” to 6" per minute and do
five at one time instead of two.” (Switch parts.)

“Spindle speed increased from 924 to 1161 RPM and
feed from .0065" to .0105" per spindle revolution, This
resulted in a decrease in the time required to produce the
part from .0063 hours t0 .0036 hours. Material was capable
of faster machine speeds but machine was turning over at
its maximum. Chips cleared 100ls freelv. operator did not
have to remove by hand.” (Disconneci studs.)

www americanradiohistorv com
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ANEW ERA IN TUB

ACTUAL SIZE
ILLUSTRATIONS

One standard type for ALL conditions of use.

e s 7 \\
- T e /!

Export equipment . Home radic and television

_ Pioneers of ‘Electrical and Electronic Progress

] TELE-TECH + November, 1947
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TELE-TECH -

ULAR CAPACITORS

— MOLDED paper tubvulars

After more than four years of intensive research,
plus one of the largest retooling programs in its
history, Sprague announces a complete line of
phenolic-molded paper tubular capacitors that
offer far-reaching advantages for a long list of
products ranging from home or auto radios and
electrical appliances to military equipment. Their

Highly heat- and
moisture - resistant

Non-inflammable

Conservatively rated
for -40°C. to +85°C.
operation

Small in size
Mechanically rugged
Moderately priced

unique phenolic sealed construction assures maxi-
mum dependability even under extremes of heat,
humidity and physical stress. Thus they have vir-
tually universal application in modern equipment,
In most cases the new Molded Tubulars are smaller
and in no instance are they larger than ordinary
Sprague paper tubular capacitors of equal rating.

Write for Sprague Capacitor Engineering Bulletin 210.

CAPACITORS

SRRAGUE

KOOLOHM*
RESISTORS

Sprague Electric Company, North Adams, Mass.

*Teademark reg. L. 5. Par. Off.

November, 1947
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You can now select those characteristics in paper capacitors

best fitting your operational requirements, by simply specifying

REROVOX 770l Spreequaioc, DM, FuH

'"!Pregnnnl

Insulatian
Resistancq
low tfemperatyre

Operatiop
operation

operation

o Don't setile for anything less than a cusfom-
fiited capacitor—one definitely meeting your op-
erational requirements—not just the usual hand-
me-down capaciior.

And that spells Aerovox. For in addition to the widest range of ¢asings,
dimensions, mountings and terminals, Aerovox also offers a choice of
impregnants. Those impregnants—HyvoL D (castor oil), Hyvor M (min- ENGINEERING AID...
eral oil), HyvoL F (chlorinated synthetic) and HyvoL H (halowax)—deter-

mine the operational characteristics of corresponding Aerovox paper ® Send us those capacitance

problems and requirements.

itors. Each has distinct advantages as per the handy reference table
capacilors. Lac s distinc g p Y Our engineers will gladly col-
above. . .
laborate in working out the
Such custom-titting of capacitors o your particular capacitance problem most satisfactory solutions.
is typical of Aerovox application-engineering service, Further data on request.

FOR RADIO-ELECTRONIC AND
INDUSTRIAL APPLICATIONS

TELE-TECH +* November, 1947
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The Sperry Klystron Tube to generate
ultra-high-frequency microwaves . . .

The Sperry Klystron Signal Source

to “power” them . . .

The Sperry Microline to test and
measure them . . .

These Sperry products equip the
research or development engineer
with every essential for development
or design 1n the microwave field.

The Sperry Klystron Tube has,”

already opened up new vistas in

TELE-TECH + November, 1947

navigation, aviation, medicine, radio,
telephone, telegraph and other major
applications. It 1s ready for many new
local oscillator or lugh power uses.

The Sperry Microline includes
practically every type of instrument
tor qu;k precision measurements

_in the nli'jcrowave frequency bands.

REW YORK CLEVELAND

www americanradiohistorv com

-vSperry Gyroscope Company, Inc. "

T E::SUTIVE OFFICES: GREAT NECK, NEW YORK -
NEW ORLEANS

v Cnergy

This Sperry service — beginning
with a source of microwave energy,
the Klystron, and following through
with every facility for measuring
microwaves — opens up almost un-
limited possibilities for mdustry.

We will be glad to supply com-

plete information.

DIVISION OF THE SPERRY CORPORATION
LOS ANGELES SAN FRANCISCO SEATTLE

11
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lude forms

es®

You can save money, speed pro- Standard types in¢

duction and increase the effi- tor universal winding, solenoid
niversal wind-

ment bY winding, tapped

ntenna or coupled winding,

y of your equip

cienc
ysing stackpole Molded Bakelite ing, @

. .
Coil Forms.os_me:c_hcxmcc:l SUp” iron cored universal winding,
ports for col windings: They to.'ke iron cored |-F transformer or cou-
Jess spoace and require @ third )

ol for the Stack- . pled coils and many others.
la Minute Man fewer soldered connections: P olded i ‘ ons 0
:’—:?:;:’uwm“ Coils may cither be wound di- olde ‘|ron center sections ¢ n
in’ molded f:;i,'l‘_’ rectly on the forms of wound be prowded on forms where re-
e separote\yl then SHPPEd over the qunred. Write for deta\ls ot sam-

ples to YOUT speciﬁcoﬁons.

forms.

e LA RS,

... with STACKPOLE
CAPACITORS

down voliage higher, mechan-
jcal construction far superior.

When assembly fime is consid-
GA capocitors are  sturdily

ered, stackpole GA Low-value
Capacitors MY actually  cost

less than “ gimmicks” formed by molded. Leads
twisting insulated wires together and tinned. St
—and are many times more ef- clude 0.68; 1.0; 1.5 Z;
ficient. Qs much improved. in- and 47 mmid. Tolerances are
sulation resistance better, break- 4+-20%- Whrite for details.
Electronic Components pivision

ON COMPANY, St. Marys: Pa.

FIXED and YARIABLE RE
:::":E S:JII'CHE! 0 Iio:is::::; tN:J::::’:;
N
PERM“NEN?rD:i‘;NSINTEIED ALNICO 11
A : ETS « RHEOSTAT PLATES
NODES ond ELECTRODES, etc.

&

12
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WALL CABINET

ok Model J-61 Wall Cabinet, employing the Peri-
tee dynamic principle, is another new JENSEN
enclosure, destined for wide use in such pub-
lic address installations as hotels, factories,
schools, airports, railroad stations and offices.
It may also be used to enclose extension
speakers In homes. It can be used with any
B-inch speaker.
Model J-61 Wall Cabinet is of durable con-

struction and beauty of design and finish and

is formed of attractively textured brown com-

position wood over solid wood frame. The

grille is of matching brown fabric with chrome
X l trim around aperture. Brackets for wall mount-

; ing are furnished. On the back is mounted a
sty Slug terminal strip. Height, 16-2/3 inches;

Ly Y width, 12% inches; depth, 6% inches.
Model J-61 Wall Cabinet (ST-751)....814.50

JENSEN :
MANUFACTURING CO.
6605 S. LARAMIE, CHICAGO 38, ILL.

Please send mie a copy of the 1947 Jensen
catalog.

NAWE. o e

TELE-TECH <« November, 1947 13
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MIKE
ARRANGEMENT
YOU’VE

EVER SEEN

MOVES FREELY INTO ANY POSITION
AND STAYS FUT —WITHOUT LOCKING

—— CHOICE OF 2 BASES j

UNIVERSAL

With this combinotion base
the Dazormay be clamped
or screwed to any surface
—horizontal, sloping or
vertical.

PEDESTAL

This base, a portable
floor-type fixture, is equip-
ped with rubber pods to
absorb shock.

From up there to down here is
just one s-w-e-e-p.

When your microphone is mounted
on the Dazor Floating Arin, you get
the flexibility of a hand instrument
without the weight of holding one.
A touch of the ingers floats the mike
from the tall to the short speaker,
from announcer tc soloist, from
interviewer to guest. Once it's
placed, the mike remains in that
position without fastening of any
kind, due to a patented enclosed
spring force.

The Dazor pedestal model, illus-
trated above, extends the reach of
the emcee in the studio, auditorium
or night club . .. gives him the wel-
come feeling that he is free from
mechanical chores. .. keeps him on
top of the program. A universal
model, fastened to table, desk or

speakers’ stand, provides similar
assurance for the individual broad-
caster or small group.

Plane, train and police dispatchers
—who want hands free for writing,
typing or chart operations—lose no
time with mikes that are readied
or pushed back in an instant. In
addition to supperting the micro-
phone of your choice, the Dazor
Floating Arm can be individualized
to meet any space or mounting
limjtations peculiar to your layout.

Phone Your Dazor Distributor for
details. If you wish the name of
this helpful supplier, write Dazor
Manufacturing Corp., 4481-87
Duncan Ave., St. Louis 10, Mo.
In Canadz address inquiries to
Amalgamated Electric Corporation
Limited, Toronto 6, Ontario.

Dazor FLOATING AR,
FOR MICROPHONES

www americanradiohistorv com
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Studying the output of pulsed oscillators?

THE SYLVANIA SPECTRUM ANALYZER

provides a convenient means of studying the
energy spectrum of microwave generators oper-
ating as pulsed oscillators or modulated CW
oscillators. The output of magnetron, klystron,
rocket and similar UHF and SHF tuhes can be
readily investigated.

Essentially. the Sylvania Spectrum Analyzer
consists of a sharply tuned superheterodvne re-
ceiver with a cathode ray oscilloscope indicator.
The instrument incorporates a sawtooth gen-
erator, which performs the two f{unctions of
frequency-modulating the local oscillator and of
providing the horizontal sweep for the oscillo-
scope. Thus automatic synchronization is
assured at all times.

An input probe is provided for ingertion into
cavities or wave-guides.

The energy emitted by the oscillator at vari-
ous frequencies is displayed on the cathode ray
tube as a pattern of vertical lines. The envelope
of the pattern represcnts the spcctral
distribution, j
The Spectruin Analyzer illustrated —the | g 2 {
TSX-48E—is designed for the 9,300 Mc region. g
A second model —the TSS-4SE—is available [ R ol ) g
for the 3.000 Mc region, and a third model — , L B waﬁzﬁzr:

the TSK-2SE—is available for the 24,000 Mc O i, i ..'|',. Pt
region. o i .

TYPICAL APPLICATIONS OF
THE SPECTRUM ANALYZER

Some of the possible uses include:

Viewing the output of a radar system, to
make sure that the output energy is not being
wasted by being distributed over a wider f{re-
quency band than the radar receiver can ae-
commeoedate,

Determining the frequency of a pulsed
oscillator.

Adjusting the local oscillator frequency of a
radar receiver to space it properly with respect
to transmitter {requency,

Checking of pulling or shifting in frequency
of the pulsed oscillator of a radav -transmitter,
by observing the spectrum while the anteuna is
in motion,

Measurement of standing wave ratios by us-
ing the Spectrum Analyzer in conjunction with
a slotted section.

WRITE FOR DETAILED SPECIFICATIONS

Electronics Division . . : 500 Fifth Avenue, New York 18, N. Y.
MAKERS OF E_LE:mpmc.n}:\rqces;'nk.mu TUBES; CATHODE RAY TUBES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULES

TELE - TECH + November, 1947
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AVAILABLE NOW FOR
DELIVERY FROM STOCK
IN LIMITED QUANTITIES

SPECIFICATIONS..

Wide range of film speeds
(3600 to 1) — from 1 inch
per minute to 5 feel per
second.

Instantaneous change
from low- to high-speed
recording.

Calibrated electronic
speed control (in,/min,
and in./sec.)

Quickly detached lo free
oscillograph, or for use with other
oscillographs.

Fixed-focus 1/2.8 or /1.5 lens for
medium- or high-speed recording.

Capacity of 100 feet of 35 mm, film
or paper; provision for 1000 fee! if
required. Film fooiage indicator.

Operates independently of ambient
light. Simultaneous viewing aad re-
cording of trace,

Self-illusirated data card for labeling
given “takes” directly on film. Pro-
vision for timing markers.

AN NI N U NN NN

ALLEN B. DUMONT LABORATORIES,

o
P

To meet the need

for permanent rec-
ords of complex phe-
nomena, Du Mont proudly presentsa
camera capable of photographing all
types of traces — high or low fre-
quency: periodic or aperiodic; con-
finuous-motion or single-image; and
for time intervals up to 200 hours.

The new Du Mont Type 314 Oscil-
lograph-Record Camera* provides all
users of cathode-ray oscillographs
with a useful, simple, practical re-

Py

ﬁAtpéﬁiiwcable to ALL
5-inch cathode-

ray oscillographs!

cording means. [t opens the way for
precise quantiialive measurements.
It permits direct comparisons of
traces recorded at different {imes un-
der varying conditions.

For maximum convenience, the
mounting, operation and dismount-
ing of this camera are reduced to
simplest terms consisteni with the re-
quirements and practices of the wid-
est range of oscillograph users.

#*Manufactured for Du Monl by Fairchild
Camera and Instrument Co,

.Descripn’ve literature on request.

L

© ALLEN B. DU MONT LABORATORIES, INC.

B Elocthonsis & lotoniuone

INC., PASSAIC, NEW JERSEY * CABLE ADDRESS: ALBEEDU, PASSAIC, N. J,, U. 5. A,

AT,
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"-F:IRST to Convert Mechanical | :

Michael
Faraday
(1791 — 1867)

Thiscelebrated Eng-
lish experimenter
discovered the prin-
ciples of electro-
magnefic lndwr:hnn,
in 1831, and with a
copper disc and
horseshoe magnet,
built the first dyna-
me. The farad, unit
of electrical capaci-
tance, is named in
his honor.

meinu by cuwlm. "Méching Dasign'

| FIRST in Wire-Wound
Resistance Units

~ Ohmite rheostats and resistors have become
. "Industry’s First Choice™. .. the No. 1 selection of
~ design engineers who want extra dependability and
unfmlmg performance under the toughest operating
conditions, It will pay you to standardize on these
‘superior resistance units for your products,

OHMITE  \ |
nnsosrm lES!S‘l’GIIS i,
TAP SWITCHES
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Ohmite maintains what is believed to be the largest, most.

complete stock of wire-wound rheostats and resistors, rotary
tap switches, and chokes in the world. Available in great
variety—actually in 1859 types, sizes and values.
Rheostats—Stocked in 25, 50, 100, 150, 300, and 500-watt
sizes, each carried in at least 22 different réi!l&tnnce values—
from 0.5 ohms to as high as 10.000 ohms.
Resistors—Among the stock vitreous-enameled, wire-wound,
fixed resistors are 5, 10, 20, 25, 50, 100, 160, and 200-watt

@ H M HT [E RHEOSTATS  RESISTORS

TAP SWITCHES e CHOKES

sizes. Also "DIVIDOHM™ adjustable resistors rated at 10,

25, 50, 75, 100, 160, and 200 watts, Both typ-r.s of resistors
are available in at least 24 and up to 47 resistance values
from 1 ohm to 250,000 ohms. Also "LTTTLE DEVIL” in-

sulated composition resistors in all RMA values.

For experimental work or small production runs, you can
get reasonable quantities of these units from Ohmite distrib-
utors in your eity. Quantities not available locally ean be
shipped prompuly from our large factory stock.

OHMITE MANUFACTURING COMPANY

4908 Flournoy St.,

RHEOSTATS -

Chicago 44, IIl.

RESISTORS
TAP SWITCHES

Gedteidth o Jsit (oo



www.americanradiohistory.com

R

RCA LC-1A

Duo-Cone Speaker

The RCA LC-1A speaker i§ expressly designed
for monitoring FM- programs and high-fidelity
recordings-in broadcast stations. Its response is
exceptionally free from distortion—over the full
FM range. Read these highlights:

Uniform response, 50 to 15,000 cycles. Audio
measurements prove RCA’s new speaker free
from resonant peaks, harmonic and transient
distortion . . . at @il usable volume levels.

120 degrees radiation at 15,000 cycles! The
LC-1A is unique in its ability to project a wide
cone of radiation through a constant angle of
120 degrees. And frequency response is uniform
throughout! Advantages: It eliminates the fa-
miliar sharp peak of high-frequency response
usually present in other systems, And exact lo-
cauon of the LC-1A in control or listening
rooms #s not critical.

Remarkably smooth crossover-response.
Both cones are mounted on the same axis and

with the new

RADIOC

The RCA LC-TA full-range,
dua-cone Broadcast
Monitoring Speoaker,
with cabinet. Speaker
mechanism anly, is type
MI-11411.

have the same flare angle to place their surfaces
in line. Thus the possibility of undesirable in-
terference berween H-F and L-F units over the
crossover range is eliminated.

Controlled “roll-off”” at 5 and 10 ke. Bacause
of the LC-1A’s exceptional high-frequency re-
sponse, the surface noise and high-frequency
distortion present in many recordings is accen-
ruated. Therefore, a panel-mounted switch is
provided to control and restrict the LC-1A's
high-ftequency range for this type of program
material (see response curve).

Two fine bass-reflex cabinets (optional) are
designed to martch the LC-1A speaker. One is
finished in the familiar RCA two-tone gray for
control-room use. The other . . . in bleached
walnut, is suitable for executive offices and mod-
ern surroundings.

For prices and further details on the LC-1A

DETAILS OF RCA

DUO-CONE LCESIGN DISHPAN
indivi LOW. FREGUENCY MAGNETS
Two individu- o \ _
ally acruated gwrreouency R
cones are “O'CECCOW; i | ,‘
DUST Cal / Y
mounted on the o reeaueney !
same axis and CONE

HIGH- FREQUENCY

flare angle, VQICE CO

with a specially
decsigned heavy Al-
nico magnec of high
flux density. The
high- frequency unit
is a 234" cone with
anexcepaonally low-
massaluminum voice
coil. This cone follows out the shal-
low angle of the larger cone to
racliate a patrern at full power over an
area of 120 degrees at 15,000 cycles!
The low-frequency unit has a massive
15" diaphragm with a high-mass voice
coil of large diameter. Its resonant fre-
quency, only 35 c¢ycles . . . with true
bass response at all volume levels,

speaker . .. now in production, write Dept. 98-K |

BROADCAST EQUIPMENT

CORPORATION of AMERICA

ENGINEERIZT PRODUCTS DEPARTMENT, CAMDEN. N, J.

In.Conada: RCA VICTOR Company Limited, Montreal

www americanradiohistorv com
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PUSH TO TALK

With the announcement of the new Eimac Tetrode type 4-65A,
satisfactory high-power mobile transmission became a reality.
Designed as a transmitting tube, with the transmitter man's
problems in mind, the 4-65A provides stable operation over a
voltage range of from 400 to 3000 volts. This characteristic
alone enables continuity of system design, using the same
vacuum tubes in the final stage of both the mobile and fixed
station {two 4-65As will handle 150 watts input with 600 plate
volts in the mobile unit, and operating at 3000 plate volts, in
the fixed station, two 4-65As provide /3 kilowatt output),

MIA Ems 1

-E ‘Esn

SIMPLIFIED CIRCUIT FOR USE ABOVE 100-MC.

The tube is a “'natural’ for the 152-162 Mec. band. lts low inter-
electrode capacitances, compact structure, short electron transit
time, high transconductance, together with being a tetrode al-
lows simplification of circuit. Operation of the 4-65A can be
continued up thru the 225-Mc. amateur band in either FM or
AM service.

The 4-85A incorporates an instant heating thorlated tungsten
filament, processed grids—controliing primary and secondary

emission, and a processed metal plate—enabling momentary

overloads without affecting tube life. All of the internal elements
are self supporting without the inclusion of insulating hardware.
Neutralization is normally unnecessary since practical isolation
of the input and output circuits is achieved by the screen grid
and ifs supporting cone. No special gear is required for installa-
tion, as the five pin base fits available commercial sockets.

In typical operation, class-C-telegraphy or FM-telephony, one
4-65A with a plate voltage of 600 volts, 125 millilamperes of
plate current, and a plate power input of 75 watts will provide
50 watts of output with less than 2 watts of grid drive. In 1500
volt operation with an input of 190 watts, the output is 140
watts. With the plate voltage increased to 3000 volts and an
input of 325 watts, an output of 265 watts per tube is obtained,

The 4-65A is amazingly versatile, being ideally suited for audio,
television, r-f heating, and communication applications, station-
ary or mobile. It is priced at $14.50 each. Additianal data may
be had by writing te:

EITEL-McCULLOQUGH, Inc.
181 San Mateo Ave., San Bruno, California

Follow the Leaders to

/TuBE The Power for R-F

Export Agents: Frazar & Hansen, 361 Clay Street,
San Francisco, |1, California

20

To insure performance of the 4-65A . . . severe mechanical fests are conducted—from withstanding a bump fest fo holding up under ex-
cessive vibration. Tests are cartied even further . . . satisfactory shipment of the tube is insured by package drop tests.

TELE-TECH * November, 1947
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.70 RECORD the temperatures at specific points

in the anatomy of a “jet’” is a tough assignment, but
this small-diameter thermocouple, manufactured by
Precision Tube Company of Philadelphia, does it.

Thin as a thread, it .can be employed effectively
in lengths up to.20 feet—Ilaid along surfaces,
snaked around obstructions, pushed down chan-
nels, fed through tiny apertures, sealed in walls
~and Jeft protruding into space. Temperatures are

only registered at the end where the thermocouple

junction is located. Thus when inserted into pres-
sure and exhaust chambers of jet engines, it can
be maneuvered in any direction to obtain tempera-
tures of gases with pin-point accuracy at different
points. ’ : :

Top performance has been achieved by use of
Advance* Wire—because, in its finer forms, it has
a negligible temperoture coefficient of resistance,
only +.00002/°C; develops maximum and uniform
thermal e.m.f. against copper; is extremely ductile;
is resistant to heat dand corrosion. An insulated
winding of Advance is inserted into a seamless
copper tube, and themocouple junction is made by
cutting the assembly to length and brazing or
welding. the wire and the tube at one end.

Rapid response to temperature change, and

Diameter of Thermocouple com-
pared with erdinary Pin. Tem-
perafures only register at point of
Thermocovple Junction.

small heat storage are charactéristic of this thermo-
couple — permitting - accurate readings to be
obtained almost instantly. Moreover, its small
proportions render it ideal for use with midkget--size'

mechanisms,

Whether your product be small or large, if its
successful operation rests upon’ upplicufion of
special purpose alloys, send'ydur specifications’ io
us. We will supply the alloy with electrical and
physical properties ‘bés‘t suited to your
requirements. A S '

Driver-Harris
CCOMPANY

HARRISON, N. J.

BRANCHES: Chicaga e Defrait ¢ Cleveland
Los Angeles s  San Francisco o Seattle

THE B. GREENING WIRE COMPANY, LTD.
Hamilton, Ontario, Canada ok

'Trng Mark Reg. U, 5. Pat. Off. '

24
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CADJUSTABLE

MAGNETIC DAMPING

As applied by Esterline-Angus Company, Inc.,
of Indianapolis, indiana, on a Model A. W.
Electrodynamometer Instrument Movement

Fig. 1—The magnets employed in this particular damping application are provided in

Alnica [l—which is cast with mounting holes cored. The necessity to adjust the damping
posed on unusual problem in magnet engineering and fabricotion—and in quality con-
tral. Note the small nub on the magnet which serves os a pointer in the installation.

Fig. 2—Each magnet is installed so that it may be rotated on its own
axis. Ratation of the magnet changes the positian of the poles with
respect to the moving vane passing through the magnetic field and by
this method, damping is adjusted for optimum operation. The photo

at lower left shows the complete measuring element of the instrument.

Fig. 3—The range of damping which these mognets make possible
is shawn by the chort on which response curves were plotted through «
three-second periad for each mognet position os indicoted by a calibra-
tion on the magnet adjustment scale shown in Fig. 2.

* o o [ ] ® e [ ] ] ® e & & & & o e & o o

THE ESTZRLINE-ANGUS €O, INC., ‘mCrANAPLLIS, (wOw U. 5.0 CHART NO. 1310.X

v
L
i
i
T

i

‘RESPONSE ?# iﬁbb,[t—:‘.qw
T NG 326 [ MOVENE

Ty RS
WITH VARIOUS BEGREE

TIME IN SECONDS
¢ o o O

JUNE 12, 1941
e o' e

@ This is but one of many adjustable and con-
stant magnetic damping problems solved by the
wealth of technological and fabrication skill devel-
oped by Thomas & Skinner engineers and crafts-
men through 46 years of permanent magnet design
and production. Your inquiries on the application of permanent magnets
to your products are solicited—and will be given prompt attention.
Write for the latest technical bulletin on use, design and fabrica-

tion of permanent magnets.

1112 E. 23RD STREET - INDIANAPOLIS, INDIANA

22 TELE-TECH + November, 1947
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TELE -TECH

“It is interesting to note,” writes Dan Halpin, RCA
Victor Television Sales Manager, that this new kind
of transmission line (ATV*), now widely used in tele-
vision transmission between the antenna on a cus-
tomer’s roof and a receiver installed in the home, is
identical with the line developed for wartime radar
use, and which had to stand severe temperature
changes and unusual climatic conditions.

“It is many times more efficient than any prewar
line and is playing a large part in rhe success we are
enjoying with RCA Victor television. By the end of
this year television should serve approximately 35%
of our nation’s wired homes.”

The well balanced design of conductors and dielec-
tric in Anaconda Type ATV lead-in lines fulfills the
exacting requirements of wide-band reception. For
FM and television reception, these lead-in lines mini-

November, 1947

mize the effects of attenuation and impedance mis-
match—providing maximum freedom from distortion.

No wonder manufacturers are enthusiastic about
ATV! Television buyers expect a lot and ATV helps

to deliver. $i6n

Anaconda offers to the industty a wide selection of Type
ATV lead-in lines for 75, 125, 150 and 300 ohms imped-
ance unshielded and 150 ohms shielded —each designed for
a particular application, Anaconda also manufacrures a
complere line of coaxial cables. For characteristics of these
products, write ro Anaconda Wire and Cable Company, 25

Broadway, New York 4, New York.

ANACONDA WIRE AND CABLE COMPANY

*An Anaconda Trade-Mark

www americanradiohistorv com
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Choose the changer

TO ADD SALES APPEAL

TO YOUR INSTRUMENT

Model *'L”

24

Model “"M”

Let the record changers you select help to sell your beau-
tiful, up-to-the-minute radio phonograph combinations
by equipping them with Seeburg changing mechanisms.
The advantages you gain by installing Seeburg include
simple, dependable operation . . . long, trouble-free per-
formance . . . constant speed, free running turntable.

The Seeburg line includes three fine changers—each
designed for receivers of varying price range . . . all
engineered to assist you in building every possible value
into your combinations. Seeburg’s long and successful
experience in the development of changing mechanisms
of all kinds is your assurance of satisfaction.

RECORD CHANGERS * MUSIC SYSTEMS

J.P. SEEBURG CORPORATION
1500 N, Dayton St.,Chicago 22

TELE - TECH + November. 1947
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MORE THAN

50 GRADES

OF G-

E TEXTOLITE LAMINATED PLASTICS ARE AVAILABLE

TEXTOLITE LAMINATED IS SUPPLIED
IN FIVE FORMS

SHEETS, TUBES, AND RODS
—Thease standard shapes
are available in thousands
of sizes. Up-to-dote manu-
facturing methods facilitate
,j quick deliveries.
FABRICATED PARTS—G.E,
has modern fabricating
equipment to machine Tax-
tolite laminated plastics
parts to your own specifi-
cations.

MOLDED-LAMINATED
PARTS—Textolite is custom
malded directly 1o shape.
Molded laminated praducts
ara among the strongest
plastics parts produced.

LOW-PRESSURE MOLDED
PARTS — Extramely large
and irregular Textolite
shapes are custam molded
by the low-pressure lami-
nating process.

POST-FORMEDLAMINATES
—Sheets of Textolite lami-
nated plastics are custom
formed into simple shapes
by this very inexpensive
method.

TELE-TECH +

November, 1947

! (it is wital to

initiol elearances. 2029 is al

= % ‘requiring immaersion in oil a
- dislectric strength parallel o

i mAured:

JUST ONE OF THE MANY

G-E Textolite grade No. 2029 was developed to
meet the above specifications. But it is just one of the many
high-quality grades available—there are over fifty, and like
the alloys of metals, each has a special combination of
properties. This variety of grades is your assurance that the
one specified for your application will do the job. For to
be successful in any application a laminated plastics must
have the correct properties . . . with Textolite you geta
choice.

Then, too, G-E Textolite is supplied in many forms
—sheets, tubes, and rods; fabricated parts; molded-lami-
nated parts; low-pressure molded parts; post-formed lami-
nates. Again, you get a choice . . . another essential factor
to be considered if the laminated plastics assignment is to
be accomplished in the best and most economical way.

GENERAL @ ELECTRIC

GET THE COMPLETE STORY!

Send for the new bulletin G-E TEX-
TOLITE LAMINATED PLASTICS
which lists grades, propertics, fabri-

cating instructions and detailed in-
formation about the five forms of
Texcolite. Fill in and mail the coupon
below for your free copy.

o e e e e o e e o e e = e— =y

PLASTICS DIVISION (AB-11), CHEMICAL DEPARTMENT I
GENERAL ELECTRIC COMPANY |
ONE PLASTICS AVE., PITISFIELD, MASS. :
Please send me the new G-E Textolite laminated plastics bulletin. 1
N e |
o7 PR |
AAAress e I
Y e SEATRL e :

25
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250 WATTS

1 KW

Your money's worth

and MORE!

...1n every power range

Through the years, the experience of hundreds of
stations from coast to coast has proved that you get the
most for your money in Western Electric transmitters.

You get outstanding design by Bell Laboratories —
top quality performance — dependability — and rock
bottom operating cost.

You will want these things in your new AM trans-
mitter. Get full details from your local Graybar Broad-
cast Representative or write to Graybar Electric Co.,
420 Lexington Ave., New York 17, N. Y.

Western Elecfric

— QUALITY COUNTS -

26
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Formerly the TELE-communications TECH-nical Section of

FL30730018 1o U3TR1ES

O. H. CALDWELL, EDITOR * M. CLEMENTS, PUBLISHER * 480 LEXINGTON AVE., NEW YORK (17), N. Y.

LOW BAND FOR FM RELAY may be one of argu-
ments advanced to keep the 42-50 mc bracket for fre-
quency modulation. Experience with the new FM net-
work has shown the superior carrying power of the
low-band signals when used for relaying programs
between stations. Future of FM network operation, it
will be pointed out, may depend upon continuance of
low band for relaying, making it also available for local
FM broadcasts as well,

RADIO DEADLINE. It is a paradox worthy of note
that a service with an accent on speed fails to recog-
nize the power of radio. Observing this lassitude, FCC
set aside only 4 channels in the 152-162 mec for the
newspaper field. The ponderous railroads, by contrast,
have received 60 authorizations. Only one daily in all
U.S. is using radio to speed up copy and pictures from
news origins.

RADIOTELEPHONES ON TRAINS, At long last we
hear that at least three U.S. railroads have installed
radiotelephones in some of their crack trains. Europe
led off vears ago with such phone service, so it was
only a matter of time when some American railroad
would translate a technically sound idea into practical
execution. Now passengers on speeding trains can call
any telephone connected to the Bell system.

AN ENGINEERING BASIS for future allocations is
one of the principal achievements of the Atlantic City
conferences which set up bands of frequencies to be
used internationally for every conceivable radio service.
Heretofore, as most everyone knows, services merely
“requested” allocations, which when allowed were
entered on a master list. Henceforth allocations are to
be made in accordance with the findings of the combined
technical brains of the 78 countries that participated in
the conferences—and then only within the bands al-
located for the specific service seeking a spot in the
spectrum, Something had to be done to make it possible

for all those who want to use radio to live together in
harmony and without interference. Now engineering has
done just that.

MORE DOLLARS, MORE PATENTS—Once it was
the general policy for corporations to pay their em-
ployed inventors “one dollar” for each patent filed and
assigned to the company. But recently a more liberal
attitude has been taken by management in the radio-
electronic field, so that now, with many corporations,
inventors’ honorariums range from $100 to $150 per
patent and up. This higher rate of payment has proven
a marked stimulus te creative effort, And the corpora-
tion acquires more (and better) inventions and patents
that are the very foundation-stones of modern technical
manufacturing.

MICROWAVE RADIO RELAYS FOR TV will play
three important roles in the new art. (1) Microwave
links can connect cities and stations, creating networks.
(2) Microwave relays serve importantly to pick up out~
lying events and bring picture and sound into the
TV broadecasting transmitter. (3) Microwave links can
tie the central transmitter in with surrounding satellite
stations, thus widening the primary program area be-
yond that imposed by the horizon.

REGULATORY SITUATION PUZZLING—AIl three
of above vital services to television can be performed
within the same frequency range. With beam control,
plenty of channel space is available, as heams are
interleaved and utilized without interference. Thus en-
gineering problems are being solved. But the regula-
tory picture is not so clear, for the FCC has not yef
indicated its approval of microwaves as above, except
for experimentation. Still, the Commission has already
shown its friendly attitude toward television. Certainly
if it wants the TV tree to grow, these microwave roots
and branches must be allowed to expand freely.

Edison’s Remedy for Today’'s Troubles
“THERE IS NOTHING WRONG WITH THIS COUNTRY THAT GOING BACK

TO WORK WOULDN'T CURE”

As interpreted by Frank M. Tait, lifelong associate of the
inventor, in address to the Edison Pioneers of which he is

TELE-TECH +¢ Novembsar, 1947

—Thomas A. Edison’s philosophy.

president, during New York’s celebration of 100th anniversary
of Edison’s birth.

27
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Impulse Noise Generator tor Testing
FM Receivers

By JOSEPH C. TELLIER, Project Engineer
Research Div. Philco Corp., Philadelphic

Simple equipment for predicting susceptibility of a receiver to

“pops” and “clicks” and determining effectiveness of limiter action

¢ Recent analyses of the effect of
impulse noise on M receivers
have brought into sharp relief the
nature of the problem involved. It
has been shown that under certain
conditions, which in practice are
random and uncontrollable, an FM
detector which is ideal by defini-
tion will provide a definite and
annoying response to impulse
noise. This response occurs despite
the fact that an ideal detector is
defined to be completely insensi-
tive to amplitude modulation. The
reason for the response obtained is
simply that the impulse noise may
cause an equivalent frequency
modulation of the resultant IF sig-
nal applied to the detector. When
this modulation contains audible
components, the detected output
will contain audible noise.

Because of the fact that rela-
tively large amplitude impulse
noise also produces a high per-
centage of amplitude modulation,
previous investigations have per-
haps been somewhat beclouded. In
the case of limiter circuits in
particular, careless design of time
constants will result in noise out-
put similar in nature to the “pops”
described by Smith and Bradley,
even though there be no equivalent
frequency modulation whatever.
It is little wonder, then, that in the
presence of audio noise output ob-
tained from the use of electric
drills. razors, etc., doubt has some-
times existed as to the efficacy of
the limiter system.

With the impulse noise generator
to be described, however, it is pos-
sible to predict whether “pons” or
“clicks” will be obtained. If the

28

Top chassis and front views of Philco
noise generator for testing FM receivers
generator is adjusted to produce
clicks, which is to say simply that
any equivalent frequency modula-
tion contains negligible audio com-
ponents, and with this adjustment
in effect appreciable audible ncise
output results, then it is possiblo
to say that the amplitude modula-
tion rejecting portions of the cir-
cuit should be re-examined.

Before discussing the generator
proper, it may be well to review
briefly and simply the nature of
“pops” and ‘clicks”* as discussad
by Smith and Bradley.

Impulse noise, as exemplified by
man-made interference, must be of
relatively large amplitude com-
pared with the desired signal be-
ing received to be of tmvoriance;
but conversely, it is nearly always
of relatively short duration, e.g,

*David B. Smith and W. E. Bradley “Theory
of Impulse Noise in Ideal FM Receivers”.
Proceedings of the L.R.E., October, 1945.

www americanradiohistorv com

one half microsecond or less. On
the other hand, the time constant
of conventicnal commercial IF
systems in FM receivers is rela-
tively leng, being determined by
the bandwidth of the system. In
particular, the narrower the pass
band, the longer the time constant.
When the number of stages and
width of the pass band are care-
fully chosen with respect to both
good performance and economic
considerations, it may safely be
sald that the IF time constant will
be considerably greater than the
duration of the noise burst.
Under these conditions, the ac-
tual frequency of the noise burst
will be of little importance as long
as there are components which,
upon conversion in the first de-
tector, fall within or near the IF
pass band. Because of the short
duration of the noise burst, and the
long IF time constant, there will be
insufficient time to permit build-
up in the IF system of components
of appreciable amplitude corre-
svonding to the actual noise fre-
auency. Instead, remembering also
the high noise amplitude presumed,
the IF system will be shock excited
and will proceed to “ring” at its
own natural center frequency.
The duration of this ringing, as
shown by Smith and Bradley, will
in general be of the order of 3 or
4 time units, the actual value be-
ing a very slowly varying func-
tion of noise-to-signal ratio. num-
ber of IF stages, and bandwidth of
the latter. A time unit is defined
as the time corresponding to the
half bandwidth of the over-all
system in radians. For example, if

TELE -TECH <+« WNovember, 1947
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the IF system 1s 150 ke wide to the
half power points, a time unn
would be t = 1

27 x 75,000
seconds. Taking = time units as a
convenient average value of ring-
ing time, the latter would be given
as
N
t, = ————— == Tpusecs

2= x 75,000

During this period of approxi-
mately 7 « secs after the occurrence
of a noise burst, the total signal
applied to the second detector may
be considered to be made up of
two components. The first of these
is the desired signal, in general at
a frequency differing from IF cen-
ter frequency. The second is the
ringing signal, greater in ampli-
tude for the major part of the
period, but always at center fre-
quency.

Effect of Phase

The resultant of these two sig-
nals is one which begins at signal
frequency, grows until it is dom-
inated by the ringing or noise sig-
nal, ana aecays untl control is
again established by the desired
signal. But here a very important
fact must be remembered. This is
simply that the detector is respon-
sive to the instantaneous fre-
quency, or rate of change of phase
of the total applied signal. For this
reason it becomes imperative to
examine the phase of the resultant
signal. And it is here that two
possible conditions of output due
to the application of a noise burst
become apparent.

For descriptive purposes a vector
diagram of signal, noise, and re-
sultant may be drawn as in Fig. 1,
in which the diagram is stopped at
IF center frequency. At the time
of initiation of the noise burst, the
desired signal is assumed, as a first
instance, to be somewhat higher
than center frequency, and in the
phasz indicated by OS,. A short
time later, the signal vector, being
higher in frequency, has advanced
to OS., but the noise vector, at IF
center has grown to ON.. The re-
sultant is then OR., the phase of
which has moved backward from
that of the signal alone, ¢: to that of
the resultant, ¢, Somewhat later
the noise vector is at its peak, ON,,
and the resultant is OR,. having a
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Fig. 1—Vector diagram of signal, noise

burst, and total resultant vollage applied

to detector under conditions leading to a

click., The diagram is stopped on the cen-
ter frequency of the IF system
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Fig. 2—Phase angle and time deriveative of
phase of desired and resuliant signals,
under click conditions
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Fig. 4—Phase angle and time derivative
cf phase of desired and resultant signals,
under pop conditions

phase angle of ¢.. As the signal
vector proceeds through OS, to OS;,
the phase angle returns rapidly
through ¢, to that of the signal
alone, ¢s. This variation in phase
and the corresponding time deriva-
tive are depicted in Fig. 2.

The time derivative of phase,
Fig. 2 (b) is representative of the
audio output, neglecting de-em-
phasis, of the detector. Because of
the fact that the area under the
excursions from normal essentiallx
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cancels, and the total time t. is
short, negligible audible output re-
sults, as shown by a Fourier analy-
sis of the output wave.

Without changing any factor but
the relative position of the desired
signal when the noise burst occurs,
an entirely different result may be
obtained. In Fig. 3, for example,
the same conditions are shown ex-
cept that the initial position of the
desired signal vector OS, is taken
as being near phase opposition
with the noise burst., Under
these conditions the phase angle
of the resultant moves backward
through the positions @, @i, @,
¢, to ¢:, where it is again super-
ficially the same as that of the sig-
nal, with one important exception.
A complete cycle of the frequency
of rotation of OS has been lost.

Diagnosing a “Pop”

The resulting phase curve, and
the 1ime derivative thereof, are
shown in Fig. 4. In this case, be-
cause of the uncancelled area be-
tween the resultant de¢/dt curve
and the unperturbed curve, a
Fourier analysis does show appre-
ciable audible output. This is the
condition which has been termed a
“pop”. The basic and important
fact is that between the two test
conditions assumed, not one factor
was changed except the timing or
relative phase, of the noise burst.
Yet in the second instance, an ob-
server unaware of the nature of
the phenomenon might well con-
demn the AM rejection character-
istic of the system.

Two purposes are thus served
by the development of a generator
of impulse noise from which the
type of output can be controlled.
First, the ability of a detector to
reject true amplitude modulation
may be determined. Secondly, fur-
ther investigation into the subject
of “pops” and the practicability of
preventing their occurrence may
be more efficiently conducted.

The basic princivle of the gen-
erator circuit finally conceived is
extremely simple and leads to
great reliability, but was not im-
mediately obvious. Much thought
was given to various methods of
controlling the instantaneous vhase
relationship between signals of
two different frequencies and char-
acteristics (representing steady
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carrier and burst of noise) before
the possibility of deriving both
from a single rf source occurred.

The method, though easily justi-
fied, is not obvious because it is
known that the signal vector must
be rotating with respect to the
noise vector, and in fact must pass
through phase opposition with the
latter, to produce a “pop”. How-
ever, it will be shown that this con-
dition is readily obtained, even
though both signals are derived
from the same source.

In Fig. 5, the plate current com-
ponents in the converter tube are
shown in a typical case, wherein
a noise burst is synthesized by
merely amplifying the signal rep-
resenting the desired carrier, and
superimposing it on the latter for
one half microsecond. The IF is
assumed to be 10 me, so that 5
cycles occur in this time. The
center frequency of the IF system
is assumed to be somewhat differ-
ent.

Because of .the relatively long
time constant of the over-all IF
system, the output at the end of
the latter will not be as shown in
Fig. 5. In the short time that the
neise burst lasts, the ouiput volt-
age cannot build up to the steadyv
state condition which would re-
sult if the noise burst were many
times longer. Hence the effect of
the noise burst is merely to in-
augurate the ringing of the IF sys-
tem, which will continue for the
greater portion of its duration at
its own center frequency.

Phase Relationship

Because of the initial coinci-
dence of severa! cycles of noise and
signal, however, (Fig. 5) a definite
and fixed phase relationship exists
between the two, or in other words
the timing of the noise burst build-
up is completely controlled. If the
phase relationships of Fig. 5 are
made variable through 360°, the
complete range of ‘pop” and
“click” phenomena may be includ-
ed. This is the basic principle of
the generator, and from this point
the details of the equipment may
next be discussed.

Fig. 6 represents a block dia-
gram of the complete unit. A
signal from an external generator
covering the FM band, snd prefer-
ably capable of being frequency
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Fig, 7-—Schematic of complete noiss generalor used io simulate conditions under

which pops and clicks might be expected to develop

modulated, i1s applied to both the
desired signal channel and the
noise synthesizing channel. In the
first of these an attenuator is in-
serted so that the noise-to-signal
ratio may be established at any
desired wvalue. In the equipment
built, this ratio was fixed at 10 to
1, but for greater versatility might
well be made variable. Following
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Fig. 5—Converter plate current waves due
to synthetic noise burst ¢nd steady signal
from same 1 source. Signals in phase
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Fig. 8—Variable phase shift network with
180° range
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the attenuator is the phase shift
network, which will be described
later. It may be said here, however,
that a complete range of phase
shift is obtainable. The output
from this stage is then applied to
the adder.

In the noise synthesizing chan-
nel, the wunattenuated generator
output is applied to an amplifier
stage which is gated at any desired
repetition rate for one half micro-
second intervals. The gating opera-
tion is obtained by means of a
trigger forming network, driven
by any suitable pulse. A standard
svnchroscope has been found con-
venient for this purpose.

Fig. 7 shows a complete schema-
tic of the unit, and further descrip-
tion will be given with reference
to this diagram. The desired signal
channel is composed of tubes T4-5-
6-7-8. Signal from the external FM
generator is applied at the rf input
point through the resistive net-
work marked “attenuator” to the
grid of T4. The latter, in conjunc-
tion with T5, forms a portion of the
phase shift network. In this sec-
tion, a continuously variable phase
shift over a range of 180° is ob-
tained in a simple manner by the
use of two single tuned cireuits.
These are stagger tuned, and their
adjustments are ganeed so that
they mav be varied with constant
center frequency spacing.

It i{s readily shown that when

(Continued on page 96)
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This tube, especially developed by Bell

Telephone Labs converts an AM signal to

7-digit coded pulses. An electron ray

generated in the usual way scans across

a single row of slots, depending on the
height of the pulse sample

® Pulse code modulation tech-
nics (as recently described*) are
being advanced rapidly by the
introduction of new methods and
eqguipment. At a recent meeting
in New York several features of
the system were demonstrated to
I.R.E. members., Of particular in-
terest was a practical demonstra-
tion of music and speech quality
that can be handled by the coded
system with from one to 10 digits
in the code unit. Speech reached
the highest required commercial
*Tele-Tech, September 1947
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Advanced Pulse Code
Modulation System

New vacuum tube of CR type simplifies coding process and

permits development of 36-channel system using 7-digit code

quality with a seven-digit code,
with which 128 levels of amplitude
can be separately handled in the
reproduction of the voice waves.

As mentioned this system is well

adapted for multiple channel
operation using time sharing
methods. During the demonstra-

tion transmission of voice and
music was brought over telephone
lines from the Bell Laboratories
research buildings at Murray Hill,
N. J., to the auditorium of the
Engineering Societies building in
New York city. A shared-time
12 channel system had been set
up here. The individual code
pulses were of approximately 1.5
microsecond duration, the seven
pulses requiring about .01 milli-
second each. The recurrence rate
of each 7-pulse group in each
channel therefore was about 8000
per second, giving a possible fre-
quency range of 3500 cycles. The
demonstration showed that this
was entirely satisfactory for this
service.

A feature of the demonstration
was a simplification of the coding
process by the use of a new tube
of the cathode ray tube type,
which has permitted the develop-
ment of a 96-channel system of
the seven-digit code type. Such
a system must have a pulse capa-
bility of over 5 million accurately
timed pulses per second.

All- of the 128 codes available
in the seven-pulse code-group are
perforated in appropriate order, on
a special target plate inside the
tube., This plate is placed so that
the beam of electrons can sweep
across the seven elements of any
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one code-group. Which one it
actually sweeps across is deter-
mined by the position of the beam,
and this in turn is determined by
the amplitude of the signal at the
time of sampling.

If the beam goes through a hole
in the perforated plate, the pulse
is an “‘on” pulse; if the beam is
blocked because there is no per-
foration at that point, it is an “oft”
pulse. The irregular pattern of
“on-off” pulses carries the infor-
mation concerning the amplitude
sample to the receiving station.

(Continued on page 102)

Target assembly of the Bell Tel. Labs type

1523.2 tube as it appears to the electron

ray, showing the alignment electrodes, one

containing 128 horizontal slots between

the grid wires of the grid aperture plate
with the coding plate behind it
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WOR’s Field Pick-Up Studio for
Spot Broadcasts

Four transmitters, powered from bank of storage batteries, make mo-

bile equipment independent of AC lines — Specially designed vehicle

® A streamlined broadcasting
studio on wheels is the latest ad-
dition to WOR’s Field Radio De-
partment. It is designed fo speed
newscasters and -engineers direct-
ly to the scene of important news
breaks and special events through-
out the New York Metropolitan
area. From these random points,
battery-powered transmitters re-
lay program material to receivers
at strategic locations; the receiver
nearest the mobile studio takes
over for reception. One receiver is
located at WOR headquarters in
mid-Manhattan, another at the
transmitter site in Carteret, N. J.,
and a third at 444 Madison Ave-
nue. Each receiver feeds a line
which terminates in the field room
at the WOR studios. The produc-
tion engineer monitors the three
lines and uses the one with the
cleanest signal.

Transmitter Equipment

To complement the activities of
the mobile studio, the WOR Spe-
cial Facilities Department keeps
constant watch on the latest news
breaks and special events. A quick
call to the mobile crew will enable
it to whistle over to the scene
of the news break and begin
transmission immediately. In ef-
fect, WOR has an originating
studio at any point in the Metro-
politan area where important news
events are likely to take place.

Four high-frequency transmit-
ters housed in copper-lined com-
partments are used to handle any
transmission problem. An FM
transmitter operating in the 150
me region is used for short trans-

32

misslon distances, i.e., within the
immediate Metropolitan area. Op-
eration at these higher frequencies
is expected to eliminate signal
bouncing. This latter difficulty was
encountered in the 30-40 mc band
and showed up as grid meter dips
each time a lamp post was passed
while the mobile unit fook part in
a parade.

A 25-28 mec AM transmitter is
used for intermediate distances
where high-frequency operation is
impracticable. A third AM trans-
mitter operating in the 1.5 to 3
me band is used for longer dis-
tance transmission. On one occa-
sion the mobile unit motored to a
point on the New England coast to
report flood damage. At the scene,
a long wire was strung out from
the truck to a nearby tree to serve
as an antenna for the LF trans-
mitter. A fourth transmitter is
used as a spare.

Power supply for the wvarious
transmitters, receivers and asso-
clated equipment is obtained from
a bank of twelve 6-volt batteries
which provide an independent
power supply where AC lines are
not available. The battery bank is
capable of delivering approximate-
ly 1800 ampere-hours—enough to
enable the mobile studio to stay
on the air for many hours at a
stretch without outside power.
Means for charging the batteries
in place will consist of a motor-
generator set when near an AC
power source. Plans are under way
to provide a trailer-borne gasoline
driven, 110 v, 5 kw alternator. For
long duration emergencies such
as floods, forest fires, etc., the
trailer will be hooked on to the
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studio truck as a mobile power
plant.

The wvehicle is 27 ft. long and
contains a soundproof 8 by 10 ft.
studio which can accommodate as
many as eight persons and has a
full-sized microphone desk and
lounge divan. A subscriber radio-
telephone leased from the New
York Telephone Co, is used to
keep in touch with all points when
conventional telephone service is
not available.

Disc and Wire Recorders

Microphone outlets are available
on both sides of the truck so that
lines can be run for on-the-street
broadcasts. A parallel arrangement
of the microphone plugs enables
a maximum number of outlets for
convenience with six input chan-
nels.

Disc and wire recording equip-
ment comprises part of the equip-
ment to allow on-the-spot tran-
scriptions In case of transmitter
failure, erratic propagation, de-
layed broadcasts, etc. One of the
wire recorders is spring wound,
and is adapted from a British
Broadcasting Co. model used dur-
ing the war by paratroopers who
made recordings behind enemy
lines.

Field supervisor, George Reilly,
reports that the new mobile stu-
die fills a need for rushing com-
plete studio broadcasting facilities
to particular areas of news breaks
where minutes are important. The
truck was designed by Gordon
Coleman Associates, industrial de-
signers, and constructed by the
Linn Coach Co.
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1—Luxuriously equipped, WOR's mobile field pick-up studic is
housed in a vehicle especially designed for the purpose. Note top
antenna
2—View inside the wvehicle looking toward studio compartment
and showing part of the control panel and a patch panel for
microphone feeds
3—Looking forward ai the driver’s seat, and, at the right, forward
position from which an announcer can work, in front of the studio

4—General view of the miniature studio, with semi-circular lounge

seat directly in front of glass partition between studio and trans-
mitters

5—Looking forward at the operating control panel. From this posi-

tion engineer has clear view of studio, Transmitters are at right
and left

6—View of the studio compartment, which is roomier than it

appears, with a glimpse through glass pariition at engineer

operating the controls
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Design of Simple Sync Generator

By EDWARD M, NOLL. Temple University, Philadelphia

Details of a 60-frame 260-line non-interlaced system useful

as a basic timing and shaping unit and for checking purposes

® In this sync generator, slotted
vertical pulses are not used; like-
wise, equalizing pulses are absent.
Congequently, there is no interlace
scanning pattern. Instead, the tele-
vision system consists of 60 frames
and approximately 260 lines. It is
evident therefore, that the vertical
resolution will not be as good as
that obtained from a standard in-
terlaced 525-line signal.
However, this is not disadvan-
tageous in testing receivers or in
an amateur television system be-
cause the vertical resolution is al-
most entirely the function of the
number of lines. The performance
of the television receiver has little
effect on the vertical resolution. The
horizontal resclution of the tele-
vision system, however, is depend-
ent on the bandwidth and per-
formance of the television rf, IF
and video section. With a 60-frame,
260-line system the horizontal
resolution of the television system
must be the same as it is for the
reception of the standard inter-
laced signal. Therefore, the output

Figi 1—Intergonnection block diagram of non-standard TV system
Fig. 2 (right) Block dicgrom of sync generator and mixing slages

HIS simple sync genera-
tor in six tubes gener-
ates, shapes and forms a com-
pogite television synchroniz-
ing signal. The vertical
repetition rate can be ad-
justed to 60 per second and
the horizontal repetition rate
can be adjusted to 15,750
pulses per second. Therefore
the output of the synchroniz-
ing generator can be used to
checlk the sync and sweep
system of a convential tele-
vision Teceiver, or can be
used as a basic timing unit for
an industrigl or amateur tele-
vision system. The durations
of the vertical and horizontal
sync and blanking pulses can
be made comparable to the
durations of the standard FCC
synchronizing waveforms.

[
of the sync generator when mixed
with a monoscope signal, or an
actual television signal, will give
an indication of the horizontal

resolution and therefore the band-
width and efficiency of the televi-
sion receiver. The performance of
the sync and sweep system of the
television receiver can also be
judged with this sync generator by
observing the rigidity of the pat-
tern or by placing a test scope at
strategic points in the sync and
sweep system and observing the
resultant waveforms.

Another decided advantage of
the 60-frame, 260-line synchronijz-
ing signal so far as amateur opera-
tion is concerned is that the con-
ventional home television receiver
can also be used with the amateur
television station. Inasmuch as the
generated signal is of the proper
character to be usable by the home
television receiver, it means that a
simple converter can be built for
the television receiver and placed
at its front end to receive the
television signal on some higher
frequency amateur television chan-
nel. This condition is necessary
to make the television receiver
adapted to amateur operation.
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Fig. 3—Circuit of wvertical fiming multi-
vibrator with waveforms

This sync generator is also
adaptable to a monoscope unif, The
monoscope unit itself is generally
a 60-frame non-interlaced system.
The monoscope signal is generally
applied directly to the input of the
video amplifier of the recelver and
the sweep oscillators of the mono-
scope and receiver are synchron-
ized directly. With the addition of
the sync generafor however, the
monoscope signal can be applied
to it and the rf and IF system of
the television receiver can also be
checked, The monoscope sweep
oscillators will be synchronized by
pulses from the sync generator.

In summation, the sync¢ genera-
tor generates a non-standard syn-
chronizing signal which can be
used accurately to check the per-
formance of a television receiver
and as a basic timing and shaping
unit of a non-standard television
system. The design and size of the
generator is very much reduced
and simplified with the absence of
an interlaced system and its neces-
sary equalizing and slotted vertical
pulses.

The block diagram showing the
interconnections necessary to use
the sync generator to check re-
ceiver performance and as a basic
timing unit for a television system
are shown in Fig. 1. As shown in
the first drawing, to check receiver
performance the composite signal
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output of the sync generator is used
to modulate a small oscillator.
Thus the sync generator in this
application is comparable to a 400-
cycle modulated signal generator
used in receiver checks of home
broadcast receivers. In this case,
however, the high frequency signal
generator is modulated by a com-
posite television signal. In this ap-
plication an actual picture signal
can be derived from a monoscope
unit and used to modulate the high
frequency oscillator.

An alternative method, when no
monoscope unit is available, is to

use the conventional beat-fre-
quency audio oscillator and a
middle range signal generator.

Thus, various frequencies from the
very low audio frequencies to ap-
proximately 5 mc can be applied
to the video input of the sync gen-
erator. These sine~wave signals will
produce a series of bars on the
television screen—horizontal bars
for the lower frequency applied
signals and vertical bars for the
higher frequency applied signals.
Resolution and linearity of the
television sweep system can be
judged accurately by observing
their spacing and clarity of the
separation between vertical bars.

Non-Standard System

In a non-standard television
system the composite signal output
of the syne generator is used to
modulate a high frequency trans-
mitter. The sync generator also
synchronizes the sweep system of
the camera tubes. A new econom-
ical camera tube, soon available in
quantity, uses a sweep sysiem
which can be conveniently syn-~
chronized with this sync generator.

A block diagram of the syne
generator, designed and construct-
ed in connection with laboratory
experiments in the television
course at Temple University, is
shown in Fig. 2. The basic timing
oscillators are two multivibrators,
one on 15,750 cycles and another
on 60 cycles. The vertical oscillator
is a conventional unbalanced mul-
tivibrator and output is taken off
both cathode circuits—one output
is the blanking and the second out-
put is used for the synchronizing
process,

The vertical multivibrator is a
cathode feedback multivibrator
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Fig. 4—Circuit of horizontal fiming multi-
vibrator with waveforms

with the blanking taken off the
cathode circuit and a pulse, used to
generate the horizontal sync pulse,
oft the plate circuit of the second
section. Horizontal and vertical
blanking pulses are combined in
the blanking and limiting stage
tube V-4, Blanking and picture
signals are combined in the blank-
ing insert stage, tube V-1.

Vertical and horizontal sync sig-
nal is fed from the multivibrators
to a sync narrowing circuit which
reduces the vertical and horizontal
sync pulses to the proper dura-
tions. The output of the sync nar-
rowing circuit is applied to a sync
delay circuit. In this circuit, the
leading edge of the horizontal sync
pulse is delayed with respect to the
leading edge of the horizontal
blanking pulse. Thus a front porch
is formed on the blanking pedestal
similar to the front porch of the
standard FCC composite signal.
This means the deflection circuits
are less susceptible to noise syn-
chronization.

The composite sync signal is
combined with the composite
blanking and picture signal in the
cathode circuit of the composite
signal output tube, V-2. The con-
trol in the output circuit of the
syne delay tube permits precise
control of the sync amplitude so
the blanking pedestal level can be
set at approximately 75%. In this
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VERTICAL
BLANKING

N

HORIZONTAL
BLANKING

respect it is again similar to a
standard composite signal. The
output of the composite signal out-
put stage modulates a simple high
frequency oscillator which is
tuned to the high frequency televi-
sion range. Using this simple low
output oscillator the sync generator
can be conveniently used to check
television receiver performance.

Timing Multivibrators

The two timing multivibrators,
vertical and horizontal, are shown
in Figs. 3 and 4. The vertical mul-
tivibrator is a conventional circuit
with a long time constant in the
second section and g short time
constant in the grid circuit of the
first section. Inasmuch as the sec-
ond section grid time constant is
long and the first section short, a
very short duration pulse will ap-
pear in the cathode section of the
gsecond section. (Observe wave-
forms). Time constants have been
chosen to keep the duration of this
cathode pulse at approximately 5
to 10% of the wvertical period.
Therefore, it corresponds to the
vertical blanking period of the
standard FCC transmitted signal.

Observation of the multivibra-
tor waveforms also shows that
across the first section cathode a
long duration pulse is obtained and
what is more, the trailing edge of
this longer duration pulse coincides
with the leading edge of the short
duration pulse. It is convenient,
therefore, after differentiation to
use the trailing edge of this long
duration pulse as the actual trans-
mitted sync pulse. The frequency
of the multivibrator can be pre-
cisely set on 60 cycles with the
potentiometer in the grid circuit
of the first section which, over a
limited range, controls the time
constant of this grid circuit.

The horizontal multivibrator,
Fig. 4, is a cathode feedback type
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which operates efficiently and with
stability at the higher horizontal
frequency. Across the cathode cir-
cuit of this multivibrator we also
obtain a short duration pulse which
eventually will produce a horizon-
tal blanking pulse which is 15% to
209 of the horizontal period. This
again corresponds to the normal
horizontal trace and retrace peri-
ods of the composite interlace sig-
nal transmitted by all television
stations.

The horizontal sync signal is de-
rived from the plate circuit of the
second section of the multivibrator
and again the differentiated trail-
ing edge becomes the horizontal
sync pulse and, of course, it must
coincide with the leading edge of
the horizontal blanking pulse de-
veloped in the cathode circuit of
the multivibrator.

The blanking tube combines first
in its grid circuit the vertical and
horizontal blanking pulses. In ad-
dition to combining these pulses,
the blanking tube also acts as a
limiter and squares off the pulses
to make them rectangular. Limit-
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Fig. 6—Composite signal output tube
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ing action is obtained, of course,
by operating the blanking tube
near cut-oft, by applying B plus
to its cathode circuit.

To prevent interaction between
multivibrators it is necegsary to
put the proper isolating ecircuits
in the line which feeds the vertical
and horizontal pulses to the blank-
ing stage. Thus a 50,000-ohm series
resistor effectively isolates the ver-
tical multivibrator from horizon-
tal signals and a 60-mmf capaci-
tor in shunt with a 5000-ohm re-
sistor effectively isolates vertical
components from the horizontal
multivibrator.

These de-coupling circuits also
function as voltage dividers and
equalize the horizontal and vertical
blanking signals as they appear in
the plate circuit of the blanking
tube. Another function of these
two tubes is to combine the com-
posite blanking signal with the
picture or test signal being applied
to the grid of the blanking insert
tube, Fig. 5. The two signals are
respectively combined across the
common plate resistor of both
stages. Thus in this plate circuit
composite, blanking and picture
are combined and the amplitude
of the picture signal during the
blanking period, of course, is very
far negative because the blanking
pulses appear as sharp negative
pulses in the plate circuit of the
blanking tube, V4. This composite
picture and blanking signal is an-
plied to the grid of the composite
signal output tube, V2, Fig. 6.

Compogite Signal Qutput Stage

In the composite signal output
stage the final composite signal is
formed when the composite sync
pulses, horizontal and vertical, are
combined with the composite
blanking and picture signal in the
cathode circuit of the composite
signal output tube. In addition to
serving as the composite signal
output stage, this tube also oper-
ates as a grid circuit limiter or
clipper. The composite blanking
pulses applied to its grid are of
sufficient amplitude to drive the
tube beyond cut-off, consequently,
any stray picture signal which
might remain on the blanking
pulse is removed and a flat pedestal
is formed upon which the svne
pulse is mounted. Actually, this
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pedestal represents the composite
signal output tube not conducting
and the sync pulse 1s negative and
adds to the negative voltage ap-
plied to subsequent stages, in this
case, to the oscillator tube.

The sync narrowing circuit (Fig.
7} produces vertical and horizontal
sync pulses of the proper duration.
It consists of first, a differentiating
circuit which only allows the lead-
ing and trailing edges of the pulses
to appear on the grid of the nar-
rowing tube. The actual width of
the edges it permits on the grid of
the narrowing tube, is dependent
on the time constant of the dif-
ferentiating circuit. A 50-mmf
capacitor differentiates the hori-
zontal sync pulse while a .02-mf.
capacitor differentiates the vertical
pulses.

Actually, the differentiating cir-
cuit produces a positive spike for
the leading edge and a negative
spike for the trailing edges of the
differentiated square wave. How-
ever, the positive-going leading
edge is limited by the sync narrow-
ing tube and only the negative-go-
ing spike or the trailing edge pro-
duces a useful signal on the grid
of the narrowing tube. Thus in the
plate circuit of the narrowing tube.
positive-going pulses of the proper
width for horizontal sync and ver-
tical sync are produced.

Syne Delay Circuits

These positive-going sync pulses
coincide with the trailing edges of
the applied pulses. However, the
circuit is properly arranged so the
trailing edge of the applied pulse
coincides with the leading edge of
the actual blanking pulses. Thus
the leading edge of the sync pulse
as it appears in the plate circuit
of the narrowing tube coincides
with the dJdeading edge of the
blanking pulse as it appears in the
plate circuit of the blanking tube.
The duration of the vertical sync
pulse is approximately 300 to 400
microseconds while the duration of
the horizontal sync pulse is ap-
proximately 3 microseconds.

To make the television system
less susceptible to noise and erratic
firing of the horizontal oscillator
In the receiver on noise impulses.
a delay circuit is necessary to delay
the leading edge of the horizontal
syhc pulse with respect to the
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Fig. 8—Arrange-
ment of the sync
delay circuit
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leading edge of the horizontal
blanking pulse. This front porch is
placed on the horizontal blanking
pedestal by the sync delay circuit
in the grid circuit of the delay
tube.

Actually, this delay circuit con-
sists of a simple integrator whose
characteristics can be wvaried with
the sync delay contrel. The sync
delay tube, of course, is signal
biased and a portion of the inte-
grated wave appears below cut-off
as shown in Fig. 8. That portion
of the sync pulse below cut-off
does not appear on the plate cir-
cuit of the sync delay tube. Thus
the actual leading edge of the pulse
which appears in the plate circuit
of the sync delay tube is slightly
after the leading edge of the sync
pulse applied to the grid of the
sync delay tube. Consequently, the
leading edge of the horizontal sync
is delayed a few microseconds with
respect to the leading edge of the
horizontal blanking signal as can
be seen by observing the signal
appearing across the cathode of the
composite signal output tube,

TO COMPOSITE
SIGNAL OUTPUT TUBE
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A potentiometer 1u the plate
circuit of the sync delay tube also
controls the amplitude of the sync
pulse. The sync pulse itself is
reasonably flat on the top because
the amplitude of the negative spike
on the grid of the sync narrowing
tube and the positive sweep on the
grid of the sync delay tube is suffi-
cient to clip possible curvature.

When the signal is picked up on
a conventional receiver and the
frequency controls properly ad-
justed, the scanning raster will
be rigidly locked in. If a signal
generator is applied to the plcture
input of the sync generator, actual
bars, horizontal or vertical depend-
ing on the frequency of the signal
generator, will appear rigid on the
scanning raster of the receiver.
The wvarious wave forms as ob-
served on a test oscilloscope ap-
plied to the wvarious sync circuits
of the receiver appear essentially
as formed in the sync generator.

Fig. 9—Schematic diagram of the entire unit for generating sync pulses for a non-standard
television system
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TRICON - New System for Airplane

Navigation

By ALBERT FRANCIS

Using pulse transmitters, triple coincidence receivers and electronie

counters, Alvarez system promises revolutionary advance in naviga-

tion and traffic control for safety operation of commercial airlines

¢ The name “Tricon” for this new
system is taken from Triple Co-
incidence Navigation because the
reception of three pulses coinci-
dentally is the basis of the system.
The advantages claimed are—
1—High accuracy where needed,
+400 ft. transverse to the air-
track.
2—Narrow bandwidth, 2 mc for
one 60-mile section; 4 mec total
for all the land area of the
world. This width includes both
navigation and traffic control.
3—High traffic handling capacity.
Two thousand aircraft can be
handled with safety per 60-mile
section, or 200 aircraft per min-
ute past a point (at 300 miles
per hour}. ]
4—Automatic moving block indi-
cation from plane to plane.
5—Automatic dispatch board. This
shows position of all aircraft in
three dimensions, with positive
identification of each.
6—Command link from ground to
any selected aircraft, with no
signal received by adjacent air-
craft.
7—The airtracks used can be ei-
ther straight or curved. They
can be set up with great flexi-
bility. Aircraft can secure “L.-
R"” indications from the center
of the tracks.
8—Pilot’s indicator. This requires
no interpretation, always gives
correct “sense” regardless of di-

rection of flight. Signal avail-

able for automatic pilot. Mileage
readings can be timed to give
ground speed.

28

IX months ago, after a

study of existing and
proposed air navigation sys-
tems, a professor of physics
at the University of Cealifor-
nia, Dr. Luis W. Alvarez,
concentrated into the short
period of five days the evolu-
tion of a new and tmproved
system, which with practical-
ly no changes, appears flex-
ible enough to take care of
the present and fuiture mneeds
of the airlanes. After an ex-
haustive analysis of the tech-
nical, engineering and pro-
duction features, the General
Electric Co. declared the sys-
tem feasible and economically
sound. It was this company
that sponsored the presenta-
tion of the system to the
Radio Technical Commission
for Aeronautics (RTCA},
composed of military and ci-
wilian groups, during a meet-
ing at the Navy Building in
Washington, D. C. in Sep-

tember., Dr. Alvarez, well-
enown as the inventor of
GCA, for which he was

awarded the Colliers Trophy
in 1946, was the main speak-
er. He did an excellent job
of blackboard presentation—
the fluent and concise expo-
sition that results only when
the speaker has “lived” with J

his subject for months.

9—Traffic control integrated with
navigation system.
10—Aircraft equipment can be in-
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stalled and used, step by step,

because system is evolutionary.

First step can be installation of

equipment to give navigational

information only.
Operational Information

To aid in describing this new
system, operational philosophy in
accord with the February 1947
proposal of the Air Transport As-
sociation will be used. Visualize
aerial highways composed of
tracks spaced laterally and verti-
cally. Assume the track separation
is 2 miles. The line-of-sight radio
transmission of the vhf dictates
highway segments of about 60
miles in length. Such a 60-mile
segment, containing 10 tracks,
with 2-mile spacing between
tracks and 4-mile spacing across
the center, is shown in Fig. 1. The
upper five tracks, A to E, are for
planes flying to the left; the lower
five are for traffic in the reverse
direction.

THE PILOT’S INDICATOR. The
system works on a moving block
principle wherein the blocks are
in effect tied to the plane; a sys-
tem vastly superior to the station-
ary block system used by the rail-
roads. The pilot sets his block
system knob (Fig. 2) to indicate
planes within 6 miles of him. Or
if he chooses he can look ahead
distances up to 15 miles. This in-
formation is secured plane-to-
plane, not via the ground.

Any plane on the same airlane,
at the same altitude, within the
selected 6-mile distance will cause
the BLOCK signal to light and a
warning note will be heard in the
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Fig. 1—Plan view of airlane layout showing length, disposition and Fig. 3—Lavout of controller's dispatch board which would indicate

physical arrangement of individual lanes

pilot’s ’phones. If the pilot is
about to change altitude or tracks,
he can -set the block knob at the
appropriate setting and satisfy
himself that there is no plane with
which he might collide in the di-
rection he is about to go. Of course
he normally would not so maneu-
ver unless told to do so by the
ground controller,

The lights fo the right of the
L-F indicator are to receive in-
structions from the ground. When
the lamp lights there is a warning
tone in the pilot’s headset to call
his attention to it. Different lights
may indicate brief orders regard-
ing changes in altitude or lane.
Detailed instructions can be trans-
mitted by voice. Upon receiving
such signals the plane sends back
a confirmation, called an auto-
matic “Roger”.

Operation on the Ground

A large dispatch board shows,
by means of lights, the location of
all the planes on a particular sec-
tion of the airway, their altitude,
track number, and odometer read-
ing. A coded series of lights along
the dispatch board “‘track” indi-
cates the identity of the plane. The
number of lights on the board
would be 120 per track, times 10
tracks, multiplied by 15 for 15
altitude indicaters, giving a total
of 18,000. The layout is shown in
Fig. 3, and in Fig. 4 we see the
detail of just one track, say, Track
W. On this track two planes are
shown, one at 7000 feet, one mile
from the end of the block; the
other at 8000 feet, six miles from
the end of the block.

Control men on the ground have
all the information they need to
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control traffic by looking at the
dispatch board. To signal instruc-
tions to a plane, the controller
pushes buttons corresponding to
the plane’s track number (or let-
ter) altitude distance along the
airway together with the code
number of the instructions it is
desired to transmit. The corres-
ponding signal light is lighted in
front of the pilot in the desired
plane and in 1o other plane.

We come now to the question
of how the operations just de-
scribed are carried out by thz use
of radio, coupled with already-
known electronic devices. It is
understood by the reader that the
Tricon system is in the proposal
stage and that it was presented
by its originator, Dr. Alvarez, in
the form of a Dblackboard talk;
therefore the following notes, in-
stead of giving an explanation of
every detail, merely undertake
to outline, with broad strokes, the
high points of how such a sysfem
might be made to function. It is
expected that the originator in the
near future will describe the tech-
nical operation in detail.

Fig. 2—Appearance of pilot’s indicator
board as devised for new Tricon system
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position and altitude of all airplanes at once

THE ESTABLISHMENT OF A
TRICON AIRLANE. On the
ground three radio transmitters
are assumed in operation on the
same frequency, each pulse-modu-
lated with pulses occuring at
exactly the same time, that is, in
phase. If these are located as in
Fig. 5, the airlane resulting will
lie as shown when it is mapped by
moving a triple coinctdence re-
ceiver along it. This special air-
borne radio receiver, responding
only when three pulses are re-
ceived coincidentally, is indicated
in block form in Fig. 6. For
simplicity it is diagrammed as
having three separate antennas
and tuners, the outputs of which
feed info a triple coincident cir-
cuit which produces at its output
a single pulse only when three
incoming pulses are received si-
multaneously. Returning now to
Fig. 5 we find that there is only
one location on the airway where
this receiver will respond and that
is point Y, equi-distant from the
three transmitters.

Mastier and Slaves

If we desire to receive a signal
at, say, point Z, then it is neces-
sary 1o shift the modulating phase
of at least two of the stations to
produce triple coincidence at this
point, thus a new airline is estab-
lished through point Z.

Actually Sta. A in Fig. 5 is
operated as the master station and
Stations B and C are operated as
“slave’” stations, as in LORAN
practice. The method of measur-
ing distance along a track involves
sending from the ground stations
accurately spaced pulses and
counting these on board the plane
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by means of an electronic counter.
For example, assume it takes 10
seconds for one cycle and during
this time the pulse rate is 100 per
second (100 pps) and the seclion
of airlane is 100 miles—then the
plane would advance 1/10th of a
mile for each pulse counted.
Actually the time for 1 cycle can
be 1 sec., the pulse rate can be
3000 pps and the lengths of sec-
tion 60 miles.

Position Determination

Upon entering a new section of
airlane a pilot tunes his receiver
to the proper frequency, and at the
start of the timing cycle his count-
er begins to count pulses until the
triple response is received, wher-
upon the plane automatically
transmits to the ground station a
broad pulse which, due to its time
of arrival in respect to the cycle
timing will indicate, by means of
lights on the control board, the
plane’s distance along the airway.
Following this position report the
plane transmits in coded impulses
its name or identification, which
also will show on the master con-
trol board.

The gltitude of the plane, as
indicated on its radio altimeter,
is transmitted to the ground by a
code which involves the radio
frequency selected for trasmission
of the plane’s position signal.

The airlane along which the
plane is flying is known at the
ground control station because the
plane’s position signal will be re-
ceived during the time the pulses
are being transmitted from the
ground for that certain airlane.
Signals for each airlane are trans-
mitted in a definite sequence, for
instance, lanes V, W, X, Y, Z.
Thus we see that the position of
the plane is known at the control
board because the airlane it is

Fig. 4—Detail of portion of Tricon dispatch board showing location
of lights which indicale positions of all planes
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Fig, 6—Block diagram of Tricon triple
coincidence receiver

traveling is indicated, as is it's
distance along it, and it's altitude
is received as frequency-coded
data.

TYPES OF PULSES EM-
PLOYED. Tt was stated in the
meeting that the sharper the
pulses transmitted, the greater the
accuracy of the system. However,
this can be pushed so far that it
would be difficult for the pilot to
find his position. Therefore, Sta.
A and B in Fig. 5 are modulated
by a fairly wide pulse followed by
a sharp pulse, whereas Sta. C
emits sharp pulses only. The
“Left-Right” indicator responds
to a double coincidence of pulses
and is so arranged that if the
sharp pulses lag, a “Left” indica-

tion results in the cockpit, and if
they lead the pulse that is taken
as standard, then a “Right” indica-
tion appears on the L-R indicator.

The “Annunciator” System. Dr.
Alvarez explained that he had
provided for commands from the
ground control to reach the pilot
by means of an annunciator sys-
tem that operates as follows:
After the plane automatically
transmits its position pulse and
identify, then its receiver has an
electronic “gate’” which opens to
receive any messages that may be
sent from the ground. Such brief
messages would illuminate cor-
responding lamps on the plane’s
navigation system panel; involved
messages would be handled by
voice in the usual manner. The
narrow band of radio frequencies
used for the annunciator system
differs somewhat from the band
used for navigation. This logi-
cally brings us to the subject of
radio frequencies proposed for
Tricon.

Radio Frequency Demands

The Tricon system requires only
4 mc bandwidth; this includes the
frequencies for annunciator ser-
vice. From Fig, 7 it will be seen
how the transmitters for a national
airways would be laid out. The
stations located on the section
dividing lines can radiate on the
same rf for both sections provided
their modulation was different for
the two sections. Radio frequencies
in the 200 mc or the 1000 mc re-
gion were suggested, Line of sight
transmission over a range of 60
miles is all that is required.

The assembled group of listeners
were told that the ground control
station would have control boards
containing thousands of lamps,

(Continued on page 98)

Fig. 7—The same transmitter can be used for adjacent airlane sec-
tions in the Tricon system provided different modulators are used

tor each section. Normally one transmitter would
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Improved Type of Ratio Detector

By ALBERT E. HAYES, ]R..
Bendix Radic Division., Baltimore

Originally developed as a mathematical computing circuit, the

arrangement provides high transconductance for I detection

® In an endeavor to simplyfy the
design of FM receivers, and to
eliminate the customary limiter
stage or stages and yet maintain
satisfactory AM rejection, a num-
ber of ingenious circuits recently
have been evolved. Not the least
interesting of these is the so-called
“ratio detector”, which delivers an
output signal which is reasonably
distortion-free and yet provides
relatively good AM rejection.
Many workers, however, have
found that the conventional ratio

INPUT ™)
O QUTPUT
AMPLIFIER N—
'
mnpuT*2 FEEDBACK
O

Fig. 1—Variable gain amplifier with de-
generative feedback
detector, when adjusted for maxi-
mum AM rejection, is a compara-
tively insensitive device, yielding
an output which is sometimes lesg
than one-tenth the amplitude of
the input signal, assuming a stand-
ard deviation of =75 ke. This paper
describes a circuit which was orig-
inally designed as a mathematical
computing circuit, but which lends
itself readily to use as a “ratio de-
tector” with relatively high trans-

conductance,

Fig. 1 illustrates an amplifier to-
gether with a type of feedback cir-
cuit, (in this case is a variable gain
ampliﬁer)\ which is 8o phased as to
provide degenerative feedback
around the main amplifier. The
gain of the feedback amplifier is
controlled by the amplitude of any
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voltage applied to the control
terminal designated “input 2.”
It is well known that in degen-
erative feedback systems having
very high wvalues of feedback the
net gain across the system is sub-
stantially equal to 1/3 where 8 is
the ‘feedback factor,” or the
proportion of the output signal
voltage which is applied degenera-
tively to the input circuit. This
may be seen from the following
analytical expression for voltage
amplification where A is the am-
plification in the absence of feed-
back and A, is the amplification
taking feed back into account:

A
B e, (1)
1—AB
11
T (2)
B 1
1] ——

AB

It can be seen, from equations
(1) and (2) that the gain with
feedback, A,, is substantially egual
to 1/8 when the feedback voltage
AB is large.

In the Fig. 1 arrangement the
value of B, and consequently the

Fig. 2—Schematic arrangement of the am-
plifier
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value of Af may be made a linear
function of the amgiitude of the
signal applied to the terminal
“input 2”7, and equation (2) may
be rewritten:
1
A= ——— (3)
kE:
where E: is the amplitude of the

signal appled to “input 2" and k is
a constant of proportionality intro-
duced by the characteristics of the
circuits employed. Designating the
signal applied to “input 1” as E,
and substituting E../E; for its

QUTPUT

Fig. 3—Practical example of the arrange-
ment of Fig, 1

cefinitive equal A, we get

Eoue 1
e (4)
JON kE:
ol
I,
Euw=k — (3)
Oy

Thus it may be seen that “E,.”,
the amplitude of the signal appear-
ing at the output terminal, will, in
the circuit of Fig. 1, be propor-
tional to the ratio of E, to E.. and
that a true “ratio detector” results.

Fig. 2 illustrates a practical
example of the arrangement of
Fig. 1 in which a pair of vacuum
tubes V, and V- replace the blocks
of Fig. 1, and in which the feed-

(Continued on page 94)
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Schematic wiring diagram for sweep circuit and vertical amplifier for wide bund wobbulator

Improved Wide-Band Wobbulator

By CALDWELL P. SMITH"

Frequency modulated alignment oscillator and indicator giving

excursions up to 160 mc over a range from 1 to 350 me

® During the latter part of the
war the Radiation Laboratory at
M.IT. developed a wide-band
wobbulator to meet the need for
making rapid measurements of
frequency response over a wide
frequency band; i.e., up to as much
as 160 mc bandwidth. This article
describes a similar instrument
built at Cambridge Field Station
incorporating several Improve-
ments and refinements to increase
the versatility of this device.

Wmmunications Laboratory., Cambridge Field

Station, AAF, AMC, 230 Albany St, Cam-
bridge, Mass.
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The term “wobbulator” de-
scribes a type of alignment oscil-
lator in which the carrier is swept
periodically over the desired fre-
quency band, with provisions for
using a synchronized cathode ray
tube as response indicator. In the
instrument being described the in-
dicator tube, amplifier, and sweep
circuits are an integral part of the
wobbulator. Sensitivity is suffi-
cient fo present the frequency
characteristic of coils, capacitors,
and resonant circuits without ad-
ditional amplification,
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To obtain the wide frequency
range desired, two reflex klystrons
operating in the 10 cm range are
heterodyned, one being swept in
frequency by mechanical means
and the other operating at a fixed
frequency. The desired heterodyne
output is generated by combining
the two signals in a crystal mixer.

-In addition to being swept in
frequency, the heterodyne output
is modulated at 125 ke by ampli-
tude-modulating the fixed-fre-
quency Kklystron with a square-
wave voltage. This has the effect
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of switching the output off and on
in 4-microsecond pulses as the
signal is swept through the fre-
quency range. The output signal of
the mixer therefore consists of the
nominal heterodyne output plus
sidebands due to the square wave
modulation, in addition to the true
125 ke square wave. Since the lat-
ter signal is undesirable, a 1 me
high-pass filter is inserted be-
tween the crystal mixer and the
mixer output terminal to prevent
the 125 ke sguare wave from ap-
pearing directly in the output sig-
nal. This filter, however, does not
remove the sidebands of the swept
signal.

Frequency - response measure-
ments are made by connecting the
mixer output signal directly to the
circuit under test, and detecting
the output voltage from the test
circuit with a probe-mounted de-
tector., The output signal from the
detector includes a 125 ke voltage
the amplitude characteristic of
which is a square-law function -of
the band-pass characteristics of
the circuit being tested. It is this
125 ke signal that is amplified and
applied to the cathode ray tube.

Use of the 125 k¢ “‘keying” has
some notable advantages: usual
wobbulator design requires dc
amplification of the detected sig-
nal, which imposes limitations as
to  sensitivity, low -frequency
phase shift, and permissible
amount of stray 60-cycle pick-up.
Here only the 125-ke¢ components
are amplified and sensitivity is
limited only by noise signal pres-
ent in the detector and amplifier.
Effects of low-frequency phase
shift and hum are inconseguential.
It is also unnecessary to make the
direct connection to the detector
required in conventional wobbula-
tors, since the 125 ke signal will
pass through most video amplifiers.

In making stage-by-stage align-
ment, individual IF stages may be
used as detectors by taking off the
125 ke signal from the cathodes,
providing self-biasing resistors are
used and the reactance of the
cathode by-pass capacitors is suf-
ficiently large at 125 kes. The tuned
circuits thus measured do not have
their band-pass characteristics
modified by the wobbulator con-
nection.

The disadvantage of using the
125-kc¢ modulation is that the
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Fig. 1—Block diagram of wide band wobbulator in
which FM is accomplished by coupling a rotating resonant loop to the klystron cavity

minimum resolution is broadened
in effect to about 750 ke band-
width. However, this is not a seri-
ous limitation in making the wide-
band measurements for which this
instrument was designed.

Two methods of presentation
are available: (1) the output of
the indicator-amplifier may be
connected directly to the deflection
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Fig. 2—Wide band wobbulato: data show-
ing uniformity of mixer output to function
of frequency. Repeller voltage optimum for
each range; crystal load connected direct
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plates of the cathode-ray tube and
the 125-ke signal, amplitude-mod-
ulated by the band-pass charac-
teristic of the ecircuit under test
may be viewed directly on the
screen; (2) the output may be
switched fo a rectifier and the rec-
tified signal (i.e., envelope)
viewed,

Various parts of the system are
indicated in the block diagram
shown in Fig. 1. Frequency-modu-
lation is accomplished by coupling
a rotating resonant loop to the
2K 28 klystron cavity. Since the
natural resonant frequency of the
loop is tuned slightly lower than
the klystron cavity, the oscillation
frequency is “pulled” in accord-
ance wilh the loop rotation. Pro-
portions of the loop are such that
the frequency deviation is very
nearly a sinusoidal function of
loop rotation, permitting use of si-
nusoidal sweep voltage on the in-
dicator tube to obtain a nearly
linear sweep.

The frequency deviation is de-
termined by the loop insertion,
which may be varied from the
front panel by a rack-and-pinion
drive on the motor mount. Since
the loop coupling passes through
two maxima for each complete ro-
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! Fig. 5—I0-mc wide IF amplifier ire-

quency characteristic viewed with RF pres-

entation (top) and envelope preseniation
{bottom}

| Fig. 4—Eifect of bypass capacitor lead
length—56-ochm detecior shunted withk 002
mfd. paper capacitor with {1 to 1) 2-in..
I4n. and VY4-in. leads, and 500 mmid.
ceramic capacitor with %-in. leads. 105
mc sweep with marker pip at 100 mc

« Fig. 3—Low impedance deteclor

shunted with 20.{t, section of RG/21U

“lossy” cable connected in 50-chm (top),

72-chm (centey )and 50-chm shunied with

15 mmfd. (bottom). Zero frequency slot at

extreme left; marker slot as 22 mc, pip at
100 mc

tation, loop rotation at 1800 rpm
permits use of 60-cycle sweep
voltage. As the loop cannot be
perfectly symmetrical, the indica-
tor tube is intensified for only 90°.

The mixer assembly is separate-
ly housed in a small cabinet, con-
taining the mixer plumbing, 1N21B
crystal mixer, and 50-ohm high-
pass filter which prevents the
square wave from feeding straight
through to produce a response ir-
respective of heterodyne frequen-
cy. Stray capacitance and lead
inductance in the filter have been
minimized in order to obtain uni-
form output amplitude. A properly
terminated 50-ohm cable must be
used for connecting the mixer to
the circuit under test. Qutput re-
sponse vs. heterodyne frequency
is plotted for the various frequen-
cy ranges in Fig. 2,

Harmonics in the mixer output
are kept small by keeping the in-
put signal from the fixed-frequen-
cy klystron small compared to the
swept signal and by avoiding am-
plitude limiting when testing am-
plifying devices. An auxiliary
step-attenuator having flat fre-
frequency characteristies is useful
for further attenuating the input
signal when testing high-gain IF
strips.

The high-impedance probe uses
a triode-connected 6AKS as a grid-
leak detector and has sufficient
sensitivity that only a few micro-
microfarads of capacitance are re-
qguired to couple to the circuit un-
der test. The low-impedance de-
tector matches the 50-ohm mixer
output, and utilizes a 1N21B crys-
tal.

The overall performance of the
wobbulator is easily checked by
connecting the low-impedance de-
tector directly to the mixer out-
put, and observing the response on

Fig, 7—Rear view of wobbulator

the indicator. Mixer crystal cur-
rent due to both klystrons will be
from 2.0 to 4.0 ma, depending on
the attenuator setting. Any con-
venient signal generator may be
loosely coupled to the detector to
produce a calibration marker
“pip” which will be useful in
aligning the klystron frequencies
and in adjusting the repeller volt-
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age on the amplitude-modulated
klystron. Frequency “twinning”,
evidenced by two slightly separat-
ed marker pips from a single cali-
bration signal, occurs when the
square wave does not switch the
klystron in and out of oscillation,
but switches the repeller voltage
between two points on the mode.

With random orientation of the
rotating loop on the motor shaft,
the pattern will be symmetrical
about some point on the trace at
maximum or minimum frequency
swing; rotating the loop with re-
spect to the motor shaft will al-
low positioning the frequency ex-
cursion to start at the beginning
of the sweep.

In order to get the desired
amount of frequency excursion
without discontinuities in output,
the cavity on the swept klystron is
tuned close to the resonant fre-
quency of the loop. The oricnta-
tion of the loop resonance with
respect to the cavity may be
determined by measuring the
amount of frequency deviation for
a fixed value of loop insertion, and
then changing the klystron to a
new frequency; as the klystron
frequency approaches the loop fre-
quency the amount of deviation
increases. Too close a frequency
proximity will result in frequency
“jump” and output discontinuities.

After adjustment of the fre-
quency-modulated klvstron for
the desired amount of maximum

Fig. 9—Mixer assembly
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Fig. 8—Detail of klystron assembly

deviation, the fixed - frequency
klystron may he tuned to bring
“zero” frequency to the right-hand
side of the sweep. The mixer cav-
ity must also be tuned during this
adjustment. Tuning will require
little readjustment once set for a
given range; operation is con-
trolled with the “Freguency De-
viation” (which controls the
amount of loop insertion) and
“Center Frequency” (which tunes
the frequency-modulated klystron
cavity) adjustments.

A few applications of the wide-
band wobbulator will be men-
tioned; many others will doubtless
suggest themselves. Effects of cable
terminations may be ascertained
by connecting the low-impedance
detector to the mixer output
through a Tee fitting, and connect-
ing the cable to be measured in
shunt. Some effects of cable termi-
nations are indicated in Fig. 3.
Since the pattern that will be ob-
tained is a sensitive measure of
the cable termination, one appli-
cation is in tube selection: tubes
can be selected to have a Gm
within desired limits from a de-
sign-center value. A method is to
place the tube in a cathode-fol-
lower circuit used to terminate a
length of coaxial cable of suitable
impedance, with parameters of the
cathode-follower circuit adjusted
for the cable to be matched when
the conductance of the tube being
measured has the design-center
value. Tubes deviating from this
value of conductance result in the
cable not being correctly termi-
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nated and a varying frequency
characteristic which can be ascer-
tained gquantitatively by visually
observing the ““depth of modula-
tion” of the 125-kc¢ pattern or
metered with a percentage-modu-
lation measuring device.

Parasitic circuit resonances over
a wide frequency spectrum can be
quickly determined using the wide-
band wobbulator. Some effects of
lead-length of effectiveness of by-
pass capacitors arc illustrated in
Tig. 4. A typical IF response curve
is shown in Fig. 5, showing the
types of presentation. The com-
plete unit is shown in Figs. 6-10.

Fig. 10—Mixer assembly detail
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Feedback Recording Head Giving
Low Intermodulation

By EMORY COOK, Cock
Laboratories, Floral Park, N. Y,

Improving frequency response and stability in disc recording

by controlling a feedback loop from the last amplifier stage

® In order to round out the audio
picture, an improvement in the
performance characteristics of
disc recording and reproducing
eguipment is certainly indicated.

The use of degeneration over and
around an amplifier and disc
recording head is one step in this
direction, enabling the wide spread
audible improvement of standards
with existing disc recording tables
and lathes. With careful stylus
selection practical values of 1%
60/6000 cycle intermodulation are
easily attainable in playback at a
60 cycle level which fills the
groove at 96 lines per inch.

If, from a standing start, one
decides to build a feedback record
cutter, and surveys the field corre-
spondingly, he soon sees that he
must choose between three funda-
mental configurations or types:
magnetic, dynamic, or crystal. If
he rules out crystal arbitrarily on
the basis of past performance
(something which may not neces-
sarily hold true in the future),
there remain only magnetic and
dynamic. In a choice between these
two, economy finally plays the
major role; more weight of per-
manent magnet, more machining
to closer tolerance, more assembly
time, coupled with increased diffi-
culty of design due to an in-
herently greater fragility of the
dynamic structure, place the
dynamic cutter in a price class by
itself. With due regard for the
things that matter, the 4-gap mag-
netic structure in a record cutter,
when included in a feedback loop,
probably does just as well as a
dynamic structure anyway.

Fig. 1 shows the bare outline of
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TANDARDS of perform-

ance in broadcast aqudio
installations are now, and
have been for some time at
what is probably the ulti-
mate, or close to the ultimate,
point—they are not likely to
go much higher than they are
right now. These standards,
as set forth by the wvarious
qualified bodies such as FCC,
NAB and others, have been
largely theoretical standards,
however. Most engineers
practicing in the field will
readily agree that they are
seldom reached and sustained
in a given location for any
length of time. Howewver,
practice is conforming to
these standards more and
more every day,; even in the
home receiver field, standards
of performance are unques-
tionably wvery high and im-
proving rapidly.

a magnetic cutter. It is primarily a
magneto-mechanical  differential
device where four air gaps, A, B,
C and D, all carrying audio flux,
act to move the armature about a
pivot point. Fig, 2 shows the out-
line of a common liffing magnet
such as might be used in industrial
work.

The expression for the force
exerted across the gap is f =K B°A,
where B is the flux density in the
gap, A is the area of the gap, and
K is a constant, depending upon
the units used. In applying this
formula to the configuration of the
four air-gap cutter, a simple
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mathematical exercise will show
the resultant force exerted on the
armature to be proportional to the
first power of B instead of the
second power, if the amplitude of
movement is small compared with
the size of the gap.

Thus, in order to produce a
sinusoidal movement from g sinu-
soidal electrical source, a sinu-
soidal flux must exist in the gap.
Without feedback, and with prac-
tical existing magnetic materials,
a sinusoidal flux will definitely
not result from a sinuscidal cur-
rent in the driving coil in this type
of cutter, especially at high flux
density, and inasmuch as these de-
vices are always operating at high
flux densities, the discrepancy be-
tween NI (ampere-turn) wave
shape and flux wave shape is
ordinarily severe enough to cause
intermodulation far in excess of
that allowed in the other branches
of the audio family.

If by winding many turns of fine
wire around the pole pieces of Fig.
1 at points E and ¥, we can feed
back a voltage proportional to the
rate of change of audio flux in the
gap, we will force the driving am-
plifier to compensate in adwvance
for most of the non-linearity of the
magnetic materials, and maintain
the wave shape of the useful flux
in the gap directly proportional to
the electrical input of the ampli-
fier until saturation of the magnet-
ic material or the amplifier (or
both) is reached.

. We are then assured a force
proportional to the electrical input
signal; providing the centering
soring of the cutter is linear and
providing the pivot bearing fric-
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Fig. 1—Schematic outline of magnetic re-
corder

tion is inconsequential, we shall
then have a movement of the arma-
ture which is proportional to the
electrical input signal of the am-
plifier. It is necessary and vital to
go to great lengths to maintain a
linear system of centering springs
where as far as the spring is con-
cerned, F will really equal kD; and
to design the pivot point or knife
edge in the most careful way.
The use of feedback in any de-
vice, most of all this one, however,
should not be viewed as a panacea
for all evils inherent in design or
in materials. In other words, feed-
back should not be hauled in by
the heels in an attempt to make a
“limousine” out of a “flivver”, but
enlisted instead to help a limousine
to be a good limousine, or even to
help a flivver to be a good flivver.

With this in mind, the amplifier
used to drive the cutter, and which
1s of course included in the feed-
back loop, is inherently a low dis-
tortion, wide frequency range de-
vice; the magnetic materials chosen
for the cutter are the best obtain-
able for the purpose. The material
known as Permendur has the high-
est saturation flux density of any
magnetic material now available,
and maintains its ac permeability
in the face of a polarizing de flux,
a characteristic notably lacking in
most magnetic materials and ex-
actly what is required here.

Feedback Kaleidoscope

The writer believes that there
has been a number of previous at-
tempts to surround magnetic cut-
ters with feedback loops, many of
which have met with no success.
There are a number of separate
reasons why it is not easy to close
a feedback loop around a device
of this sort, and a complete enu-
meration of the pitfalls could hard-
ly be anything more than depress-
ing. Perhaps the most illuminating
channel of thought to explore
would be that of phase relation-
ships, for it is in this department
that many previous attempts have
probably failed.

It is rather old in the art to use

Fig. 2—Qutline of com-
mon lifting magnet
two loops when if is necessary to
feed back over a complicated or
multi-stage amplifier. The inside
or secondary loop is usually found
to include a smaller number of
stages or circuit elements than the
outside or primary loop. The in-
side loop will often be character-
ized by a relatively small gain loss
or A B produet, and is merely for
the purpose of straightening out
the phase characteristic of that
smaller number of stages so that
this portion of the amplifier or sys-
tem is much better than the re-
maining portion of the amplifier
which is then finally included in
the primary or outside loop. This
primary loop then exercises full
control on the amplifier character-

istic.
The principle is equally applic-

Fig. 3—~Circuit diagram of the complete amplifier and cutter head showing method of obtaining and applying feedback control
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Fig. 4—Photo-micrograph of o groove cut at 12,000 cycles at a diameter of 16 in. at
33 rpm, corresponding to about the middle of the playing range of a 10-in. 78 rpm record

able to electro-mechanical devices;
—the recording head here de-
seribed—and in order to straight-
en out the phase relationship char-
acteristic of the amplifier itself a
secondary or inside loop is used,
The novel feature of this loop lies
in its derivation from the ampli-
fier output signal.

Feedback voltage is developed
across a resistor (A, Fig. 3) which
is in series with the load (cutter
driving coil). The voltage across
this resistor is in phase with the
current in the driving coil. Thus
the inside loop may be classified
as current feedback, distinguish-
able from the more commonly
used voltage feedback. Feedback in
the secondary loop depends not
upon the voltage across the cutter
driving coil, but upon the current
through it, and is in phase with the
current through the c¢oil rather
than with the voltage across it.

It the load were resistive or
substantially resistive, as is often
the case through the useful fre-
quency range of dynamic devices,
this would be of less importance.
However, in the case of the mag-
netic structure, the inductive re-
actance will usually eqgual the
equivalent dc resistance before
1,000 cycles is reached. Plainly.
mechanical motion of the armature
only slightly lags the force that
activates that motion; the force is
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in turn in phase with the current
(NI) in the cutter driving coil.
If, therefore, we make current
in the cutter driving coil conform
in phase to the amplifier electrical
input signal, we have the advance
requirement for a stable owverall
outside loop to be applied {rom the
flux measuring coils (E and F)
located at the cutter pole pieces to
the amplifier input. As we have
seen, if the customary wvoltage
feedback were used in the second-
ary loop it would give us an in-
herent initial phase error of at
least 45° before we reach 1,000
cycles. and at the higher frequen-
cies would inhibit stable operation.

3

APPROXIMATE

3% 2nd HARMO NIC—]
12—15% INTER—
MODULATION

H

POLE PIECE
FACES COPERATE
ABOUT THESE
" REFERENGCE
POINTS

a

Fig. 5—BH curves for Permendur poles
pieces
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The frequency range of an audio
system always seems to be of ex-
treme Importance to the user. Per-
haps more importance is sometiines
attached to this characteristic than
is warranted; an adequate fre-
quency range for most purposes is
ordinarily much to be preferred to
a more than adeguate range, for
obvious reasons. In the field of
sound recording, this statement
cannot be ignored with impunity.
Standards of rpm, stylus shape and
size, instantaneous blank coating
material, and many otiher separate
factors all combine to make the
extending of useful frequencies
difficult and impractical beyond s
certain point. With a few playings
of heavily modulated passages
containing high energy levels at
high frequencies, thermoplastic
pressings and lacquers exhibit cold
flow, and shellac pressings become
severely chipped. Fig. 4 is a photo-
micrograph of 12,000 cycles as it
appears at a 16 in. diameter at 33
rpm. (This corresponds to about
the middle of the playing range of
a 10 in. 78 rpm record).

Frequency Limits

Obviously the linear dimension
along the groove of a single cycle is
already so small compared with the
width of the groove and the stylus
size that frequencies higher than
this will probably give us trouble,
especially at smaller diameters
where the linear speed is less.
Generally speaking the actual re-
cording of high energy content high
frequencies of the order of 12,000
cycles and above will in the prac-
tical case result only in an effective
widening of the groove, rather
than in useful playback informa-
tion.

Therefore, the frequency limit
of this feedback system was chosen
to be 12,000 cycles with an ex-
tremely sharp cut-off above this
frequency. On the other hand, it
is not at all difficult to increase
the frequency range available at
the stylus tip of the cutter, and the
matter is merely brought up to
show the philosophy behind the
12,000 cycle limit.

If the mechanical damping is re-
moved from any mechanical motor
device such as a record cutter. a
main resonant frequency will ap-
pear. This frequency will be de-
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termined by the effective mass mo-
ment and mechanical spring re-
actance of the mechanical system.
This resonance point will usually
be found to lie between 1,000 and
4,000 cycles in most magnetic cut-
ters, and in the case of this particu-
lar cutter is at approximately
2,000 cycles.

At frequencies below the reso-
nant frequency, the mechanical
system is ‘“spring loaded”, just as
when an electrical tuned circuit is
on the capacitive side of resonance.
Throughout this range (0 to 2,000
cycles, approx.), the frequency re-
sponse of the amplifier-cutter sys-
tem will be under the control of
the feedback loop, even though the
mechanical damping is attached.

Mechanical Damping

Above the resonant frequency.
response of the stylus is less and
less under direct control of the
feedback loop, since the mechan-
ical system is then ‘‘mass con-
trolled”. That this should be the
case will not be a disadvantage if
some equally proficient contrel of
frequency response may be sub-
stituted for the feedback.

Mechanical damping serves to
control frequency response very
effectively if the right damping
material is used, and providing it
is shaped properly and coupled to
the mechanical circuit in the right
way. The damping will then com-
pletely level the main resonance of
the mechanical circuit in the right
way. The damping will then com-
pletely level the main resonance of
the mechanical system and act as
a special kind of mechano-acous-
tical transmission line at progres-
sively higher frequencies, some-
times absorbing, sometimes storing
and restoring energy to the mov-
ing system to produce a uniform
Tresponse.

If no secondary mechanical
resonance at a frequency higher
than the main resonance of the
system occurs, then the mechanical
system, even though damped, will
be essentially mass controlled at
all frequencies higher than the
resonant frequency. Since this is
the case, there is no predisposition
toward high frequency non-linear
distortion anyway; therefore feed-
back distortion correction is un-
necessary. The overall (outside)
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Upper view shows appedrance and ar-
rangement of the amplifier. . Cutter head
shown below

flux loop acts to inhibit non-linear
distortion from the lowest fre-
quency up to and slightly beyond
the resonant frequency. Both out-
side and inside loops act to correct
electrical and flux intermodulation
between any two frequencies, as
long as one of the frequencies is
near or below resonance. Cross-
modulation between two frequen-
cies higher than resonance cannot
very well occur in the amplifier
itself due to the secondary loop.
and cannot occur in the cutter be-
cause it is then mass-controlled.

Frequency Response

It is not at all difficult, with the
four air gap configuration shown
in Fig. 1 to cbtain a frequency
response uniform to within 1 db of
the desired characteristic through
12,000 cycles. Stability of the re-
sponse below resonance will be
the responsibility of the feedback
loop; stability above the resonance
is mainly a matter for the damp-
ing department, and for this reason
great care must be exercised to
choose a time stable and tempera-
ture stable damping material.

The amplifier shown in (Fig. 3)
is a four stage-push-pull unit us-
ing four power tetrodes in the
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output stage. The last two stages
of the amplifier are involved in the
feedback loops and the application
of feedback to the magnetic cut-
ter results in a pure velocity de-
vice., Therefore, in order to pro-
duce the required recording fre-
quency characteristic, equalizing
networks must be placed ahead of
the feedback loop. These are shown
in Fig. 3 at the lower left of the
diagram.

Three available characteristics
are made possible through the use
of switch D3 in this network, as
indicated. Since in passing through
the frequency equalizing network,
the signal is severely attenuated
at the lower frequencies to produce
the required recording characteris-
tic, the signal-noise ratio has
placed upon it an 18-20 db handi-
cap. An extremely low 60/120
cycle noise level must be main-
tained throughout the ammwlifier.
For this reason, transformers T1
and T2 are highly shielded mag-
netically and of balanced or “hum
bucking” construction.

Choice of Tubes

The use of push-pull rather than
single-ended construction through-
out simplifies the problem of
hoise arising from power supply
ripple. Neertheless, it is conven-
ient as well as economical to use
voltage regulator tubes to supply
the first two stages and the screens
of the output tubes. The 6SL7GT
tube is chosen for high wvoltage
amplification; type 8SN7GT must
have a reasonably low plate im-
pedance to operate effectively into
the interstage transformer T2. The
second 6SN7GT must have a rath-
er high gain or amplification fac-
tor in order to enclose in the AB
loop the largest possible amount
of A.

The output stage has 6L.6 power
tetrodes without the disadvantages
sometimes occurring in the use of
this tube for audio purposes. Power
tetrodes and pentodes are charac-
teristically high plate impedance
tubes and may therefore be classi-
fied substantially as ‘“constant
current” generators when they are
operated into relatively low plate
load impedances.

The placing of voltage feedback
over this type of tube, especially

(Continued on page 99)
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Under conditions of good visibility the pilot would see the nearest
hills, about 3 miles distant, a valley and two more ridges, How
these appear in the ‘scope presentation is shown «t the right,

echoes.

illustrating from the center out, the transmitted pulse {main bang).
altitude circle. marker circles at 2-mile intervals, and ground
Plane is moving toward top of page

Airborne Radar Equipment Design

By L. H. LYNN, Section Engineer, Aviation & Marine Eng.,
Electronics Dept. General Electric Co., Syracuse, N. Y.

Light-weight pressurized transmitter-receiver, developed from military

experience for commercial airplanes, provides seven essential services

® Farly in 1944 the Army Air
Corps requested a new type of air-
borne equipment, which would
have many of the characteristics of
previous installations, but which
would be considerably simpler and
lighter. The specifications stressed
reliability, ease of installation,
operation and maintenance, low
power drain, low weight, and rug-
gedness.

General Electric Co. and Radia-
tion Laboratory engineers rushed
through an intensive development
program, and flight tested the
AN/APS-10 prototype in June
1944. This equipment wag the an-
swer to the Air Corps’ request.
While final “de-bugging” went on,
the production wheels were started
and the first equipments rolled off
the line in the early spring of 1945,
at General Electric’'s Electronics
plant in Syracuse, N. Y.

Before an appreciable number of
installations could be made, the
war ended, Operational experience
was obtained, however, aboard
planes of the Air Transport Com-
mand, where the “land-painting”
and beacon-recognizing functions
of the APS-10 were invaluable
aids to air navigation.

The military requirements for
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Fig. 1—Pressurized transmitter-receiver unit

Fig. 2—Close-up of front panel of syn-
chronizer unit showing adjustments
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this equipment listed seven major

uses, all of which are applicable to

the needs of commercial airlines.

1—Land-painting: (Long range
recognition of prominent topo-
graphic outlines)

2—Distant radar fixes: (On cities,
mountaing, islands)

3—Nearby detail: { Airports, rivers,
shorelines)

4—Coded beacons:
accurate fixes)

5—Altitude: (Approximate)

6—Drift angle.

T—Ground speed.

In order to accomplish these ob-
jectives and stay within the speci-
fied design parameters, consider-
able ingenuity was exhibited, and
many design innovations were re-
quired.

For example, in order to save
space and increase reliability, the
basic rf circuits are built into a
pressurized aluminum cylinder,
(Fig. 1.) which is capable of quick
replacement by maintenance per-
sonnel in case of trouble. Included
within this unit are sub-assemblies
for generating, transmitting and
receiving the pulsed energy. All
connections to this cylinder are
through air-tight fittings.

Pressure (slightly above sea

(For instant,
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Fig. 3—Complete anlenna assembly

level atmospheric) is maintained
by a small compressor which
pumps air through a renewable
dessicator cartridge, thus eliminat-
ing the problems arising from rapid
altitude and climatic variations.
This system also has the twin ad-
vantages of keeping out dirt and of
preventing high voltage break-
downs at high altitudes.

Components for the range,
marker sweep, trigger and control
circuits are contained in the syn-
chronizer unit shown in Fig. 2. On
the panel of the synchronizer are
the essential operating controls,
plus secondary calibration adjust-
ments under a hinged cover.

Though necessarily compact for
aircraft installation, this wunit
avoids the usual effects of crowded
assemblies by an arrangement
which permits “unfolding” of the
terminal strips carrying most of
the small capacitors and resistors.
When it is realized that the syn-
chronizer is only 7 x 8 x 12 in., and
contains 25 tubes with associated
components, it becomes apparent
that design tricks of this nature
protect the sanity of many main-
tenance men.

The 3 cm. pulsed signal from the
7 kw magnetron of the fransmit-
ter/receiver cylinder is
through waveguide to the antenna
assembly of Fig. 3. Usually located

carried

allows the operator to select the
optimum search angle dependent
upon his altitude, distance from the
target or nature of ferrain.

Antenna Pattern

An unusual feature of the modi-
fied parabolic antenna reflector is
its “cosecant squared” pattern, out-
lined in Fig. 4, It will be noted that
though the beam is narrow in the
vertical plane, it covers a lot of
ground in the horizontal. Thus uni-
form signal strength is received
from ground objecls over a wide
range of distances from the plane.
This beam shape also assists in
maintaining relatively constant
response even though the altitude
of the plane varies a few degrees.

Dry air from the compressor-
dessicator unit not only keeps the
transmitter/receiver unit under
pressure, but also the waveguide
and the plastic ball covering the
dipole assembly located at the

Fig. 4—Cosecant squared antennc pattern

ANTENNA

GROUND

[

Fig. 5—Close-up of pilot's indicator unit

focal point of the parabolic re-
flector.

One of the interesting problems
of antenna design was to pipe the
rf energy plus the pressurizing air
through the waveguide and an-
tenna system, yet permit the re-
flector assembly to rotate and to
tilt. This was solved by special fit-
tings which first convert the reec-
tangular to round waveguide lo-
cated on the axis of antenna rota-
tion, thence back to rectangular
guide the rest of the way to the
dipole. This latter run is broken by
a tilt joint which permits a few
degrees of rocking motion, at the
will of the operator.

The fourth major unit is the in-
dicator, which contains the 5 in.
cathode ray tube and its controls.
Although normally located for the

Fig. 6—Functional diagram of APS-10 airborne radar unit showing relationship and opera-
fion of all units
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in a plastic radome below the
belly of the plane, the parabolic
spinner rotates at 20 rpm. A sepa-
rate motor-driven mechanism, con-
trolled by the “TILT” switch on
the synchronizer panel, permits the
angle of scan to be depressed be-
low the horizon. This adjustment

TARGET

-—t

SWEEP GURRENT
[FROM ANT, SELSYN)

— 1

SWEEP GURRENT
(TO ANT SELSYN)

P Ri1 TUBE
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Fig. 7—A—Altitude Yz-mile,
nearest hills indicated as 3
milea distant

convenience of the navigator/radar
operator, it may be duplicated at
the pilot’s position. Again extreme
compactness is featured, as may be
seen in Fig. 5. The shield surround-
ing the PPI tube also includes three
miniature tubes, deflection coils for
the sweep circuit, brilliance, focus
and dial light controls. In spite of
the high density of this unit, ac-
cessibility is good, since the re-
movable case exposes parts for re-
placement or service.

An unusual foeusing system is
used, involving an annular magnet
of Alnico, surrounding the neck of
the cathode ray tube. By means
of a movable iron shunt, coaxial
within the Alnico annulus, varying
amounts of leakage flux are caused
to cut through the neck of the
cathode ray tube, thus producing a
magnetic lens, which focuses the
beam. This eliminates the need for
constant current circuitry required

B—TFirst row of hills within 2-
mile circle,
hazard

and definitely a apparently

coil, and is independent of heating
or line voltage fluctuations.

Picture ‘‘Painting”

Beam deflection voltage for the
sweep line (which ‘“paints” the
radar picture) is obtained from the
synchronizer unit, impressed upon
the rotor of the antenna selsyn,
whence it sets up a rotating field
in the 3-phase stator. This is con-
nected to the similar stator sur-
rounding the PPI tube, and thus
causes the sweep to rotate in exact
synchronism with the antenna.

The remaining major unit of the
APS-10 is the rectifier power unit,
which supplies a variety of operat-
ing voltages for the synchronizer
and indicator unmits, including the
4000-volt supply for the cathode
ray tube.

Primary power for the APS-10
for the usual type of wound focus

AMTERNA ASSEMBLY
AS-154 /APE 10

TRANSMITTER
RECEIWER
RT-B8/6P&-iC

i
INDIC AT O/
Ip-28/aPrs-0

RECTIFIER
POWER UNIT
PEUZARS 1T

Fig., 8—Tho sev.
eral units that go
to make up tho
complete  APS-
10 girborno ra.
dar equipment,
showing their
relative size and
approximate
space and
weight require-
ments

SYNCHRONIZER
SM=IT/APS - (0
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C—Hall a minute later ridge

“dissolves’”
cone of silence

D—Skimming over the ridge
into and beginning {0 study the
next ridge

is taken from the 28-volt dc line,
and 115 volt, 400-1600 cycles from
the plane’s generator. Total drain
from these sources is only 400
watts. Figure 6 is a functional dia-
gram of the basic circuits.

The Navigator wishing to use the
APS-10 need only be equipped
with the standard number of hands,
a fact which makes this equipment
unique among military search
radars.

Power is controlled by the power
switch on the synchronizer panel
of Fig. 2, and after a three-minute
automatic delay for tube warm-up,
the equipment is ready to operate.

RANGE is selected by the knob
so labelled, and is continuously
variable from 4 to 25 nautical
miles, A fixed 50-mile range is
available for longer search prob-
lems, and is about the normal limit
for the relatively low-powered
(7Tkw) transmitter.

Two longer range positions of
this control are available: 90 and
70-160 miles. Selection of either of
these presupposes that the operator
desires to receive coded radar bea-
cons, since it is not probable that
radar echoes would be received at
this range. The 70-160 mile range
is so arranged as to start measuring
distance with 70 miles as the start-
ing point, at the center of the pic-

ture. Beacons also may be received
on the 4-25 and the 50-mile ranges

by moving the SEARCH/BEACON
switch (Fig. 2) to the proper posi-
tion.

Distance is indicated by elec-
tronically generated marker cir-
cles, which appear at intervals
varying from 2 to 20 miles apart
depending upon the RANGE
selected. Brilliance of these circles
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E—Piainly shows gap in
ridge, toward which plane
is now moving

is adjusted by the knob labeled
MARKER BRILL,

Antenna TILT is capable of
variation by means of a spring re-
turn toggle switch shown on the
synchronizer panel, while an in-
dication of tilt is registered by the
pointer on the same panel. Here
again, the operator was given a
break, for instead of calibrating
this indicator in degrees, and intro-
ducing trigonometry into the prob-
lem, the markings are in thousands
of feet altitude, up to 30,000 ft.

Proper selection of antenna tilt
gives the operator a choice of
studying distant targets to the ex-
clusion of local ones, or vice-versa,
which appreciably simplifies the
PPI presentation.

Altitude is normally registered
on the scope as a bright ring not
too unlike a marker circle, since
enough stray energy is radiated
outside the cosecant squared an-
tenna beam to produce a sizable
echo. At very high altitudes, where
stray radiation may not be suffi-
cient, the operator may read alti-
tude by depressing the antenna
downwards a few degrees, until
sufficient echo is received.

The remaining knob on the syn-
chronizer panel is the GAIN con-
trol which adjusts receiver sensi-
tivity. As in all radar sets, skillful
manipulation of this control makes
the difference between a good and
bad presentation, for excessive
gain results in a cluttered picture.

The same may be said for the
BRILLIANCE control on the in-
dicator unit, which is the last
operating knob on the list. Proper
combination of these two adjust-
ments comes after a few hours
practice.

As soon as military restrictions

TELE-TECH + November, 1947

F—Plane now passing saiely
through the open’ng in ihe last
ridge

G—Plane has

permitted, American Airlines in-
stalled an APS-10 equipment on
Flagship “Alpha’; later, in con-
junction with General Electric en-
gineers, a second unit was placed
on the Flagship “St. Joseph”. Un-
der the direction of R. W. Ayer of
AAL, a series of operational tests
was instituted, the “Alpha’ operat-
ing out of New York and the “St.
Joseph” on the Seattle-Anchorage
Tun.

Non-Military Adaptation

Scores of pilots were introduced
to the equipment and a very wide
experience gained both from the
standpoint of the personal equation
and from the actual flight factors
involved. From this field work, it
was determined that several modi-
cations were required to make the
APS-10 suitable for non-military
work.

Interior view of MOTULATOR -
the transmitier-
receiver unit
showing com-
pact construc-
tion of the equip-
ment and iden-
titying the sev- TRIGGER
DUPLICATING

ssential
eral essenti ONIT

components
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now passed
through the guap and heads for
open couniry

H—Indication now shows that
there is nothing chead but
clear, level terrain

The two major changes involved
were on the antenna assembly. The
cosecant squared beam was shifted
back to the more normal 5° conical
shape, and the whole antenna as-
sembly  gyro-stabilized. These
changes permitted a new approach
to the use of radar—the employ-
ment of the “Safety Circle” as
American Airlines calls it.

By proper selection of the initial
tilt angle, the antenna now views
a fairly narrow (compared to
APS-10) annular ring, in which
the shape is unaffected by the
plane’s attitude, since the antenna
is stabilized. The inner radius of
this ring may be varied by proper
choice of antenna tilt, so that the
terrain nature and altitude are
properly shown to the pilot.

Fig. 7 is a series of photographs
of this type of presentation, show-
ing from the center out, the trans-

TIME
—— DELAY
UNIT

" TPLUMBING

LOW -~ VOLTAGE
POWER SUPRLY
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mitted pulse (“main bang”), alti-
tude circle, marker circles at 2-
mile intervals, and ground echoes.
The plane is moving toward the
top of the page in each picture.

From 7a, we can see that our
altitude is a little under a half mile
and the nearest hills ahead are 3
miles distant, Past this barrier
is a valley, then two more ridges.
A minute later (7b) the first row
of hills has come into the two-mile
circle, and is definitely a hazard. A
sensible pilot would start climbing
at this point, but let’s continue on
our course and see what the radar
tells us.

Picture 7c¢, after another half-
minute, shows the ridge at 134
miles, but apparently “dissolving’’.
In other words, it is probably pass-
ing into our cone of silence under
the plane. Thirty more seconds, and
frame 7d shows us just skimming
over the hills, and beginning to
study the next ridge.

Another minute, and 7e shows a
welcome gap, towards which we
turn, and pass safely through as in
7f and 7g. In the next shot, 7h, we
have left our worries behind, and
are proceeding over clear level ter-
rain ahead.

Note the definite advantages of
this type of presentation, as con-
trasted with a mere obstacle detec-
tor; )
1—The size, range, shape and bear-

ing of the obstacle are clearly

shown, enabling an intelligent
rapid choice of action,

2—=S8till available to the pilot is in-
formation on ground speed,
weather avoidance, drift, alti-
tude, rivers, lakes, islands, etc.

3—Fixes may be obtained from
coded beacons, and these may be
extended to the marking of land-
ing strips.

4—This information is received at
any altitude up to the aircraft’s
ceiling.

5—Components are used within
their safe ratings, which is espe-
cially important in non-expend-
able commercial equipment.
(Contrast this design with that
of a military “Tail-Warning”
radar used on f{ighting planes.
Considered an expendable item,
it permitted a miniature tube,
rated at 150 volts, to be pulsed
at 1200 wvolts. Frequently this
hard-smitten 6J6 refused to stop
shuddering after each pulse, and
caused the warning signal to
flash, in effect “crying wolf”.)
Tests with the modified APS-1¢
are being continued by American
Airlines in an effort to gain still
more operational experience, so
that a purely commercial version
may be produced. It is felt that an
intensive, logical development pro-
gram of this sort will result in a
radar eqguipment truly geared to
the demands of safe, intelligent
flying.

METHOD FOR MEASURING LOW DIELECTRIC CONSTANTS

® The measurement of the dielec-
tric constant of materials when the
constant is low presents a difficult
problem under ordinary methods
of measurement. This method has
been devised to measure dielectric
constants rapidly, yet accurately
with ordinary laboratory equip-
ment.

The method was designed to
eliminate fringing effect. All ap-
preciable fringing error is intro-
duced and included in the first
balance. This fringing effect capac-
ity remains as a constant through
the second balance along with the
wiring capacity, the spacing capac-
ity and the capacity of fixture to
ground. The only cause for change
in capacity is the change in dielec-
tric constant of the volume oc-
cupied by the drilled material.

A cylinder of brass was turned
down to a given dimension (1 in.
diameter) with close tolerance, cut

into two segments and their
matching surfaces were milled and
polished. Electrical connections

were made to the back of each seg-
ment. This matched pair of plates,
a jig for holding them and a
Schering capacity bridge are the
only accessories needed.

A thin wafer (.100 in.) of the
material under test is turned down
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By ALBERT E. NAMEY, Measurements and
Standards Labs., Bendix Radio, Towson, Md,

| BRASS
WAFER OF CAPAGITOR
DIELEGTRIC PLATES
UNDER
Test [ 7]

'<

PLUG
Consiruction of capacitor plates and wafer
plug

to the proper (1 in.) diameter and
milled on both sides to parallel
stirfaces. A capacitor is then made
using this wafer as the dielectric
between the two brass plates. The
capacity is measured in the Scher-
ing bridge. Then a large hole (3%
in. diameter) is drilled in the ma-
terial and the change in capacity
determined. This change in capac-~
ity is caused by the change in
dielectric constant in the volume
occupied by the drilled material.
The change in dielectric constant

www americanradiohistorv com

can be calculated, and by adding
1, the dielectric constant of air, the
dielectric constant can be deter-
mined,

ACxt
Ak=—r—"——
2244 x A
Ak = Change in dielectric con-
stant
A C=Change in capacity puf

caused by drilling hole

t = Thickness of wafer in
inches

A — Cross sectional area of
hole drilled: in square
inches

k=Ak+1

If a plug of the same material is
made for this hole, having the sur-
faces milled to the same dimension
and of the right diameter for a
very tight fit, the reading can be
repeated.

An analysis of the area drilled
will show that there is theoretical-
ly no fringing introduced. The line
of separation of the materials (air
and material under test) is per-
pendicular to the electrode sur-
faces and parallel to the dielectric
lines of force. Thus, a homogenous
path is provided to any one chosen
line of force, giving a uniform po-
tential gradient throughout the
field considered.
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Design of Electron Lenses

By R. G. E. HUTTER, Sylvania Electric
Products Inc., Flushing, N. Y.

Use of electrolytic tank facilitates tracing and charting

electric and magnetic field distributions in scale models

® The study of electron paths
through electron lenses and elec-
tron prisms is essential if instru-
ments in which they are used may
be expected to achieve the high
quality of light optical instruments.

High resolving power electron
microscopes, clear, undistorted
television images and reliable

radarscopes can be designed only
through a thorough study of the
behavior of electron lenses.

The first step is to obtain exact
data on the electric and magnetic
field distributions. Mathematical
methods are adeguate for deter-
mination of field distribution pat-
terns for only a limited number
of types of electrode shapes or
coil forms. Both electric and mag-
netic fields, however, may he de-
termined experimentally and with
sufficient accuracy by means of an
electrolytic tank.

The tank is an analogue device
containing counterparts of the elec-
tron lenses and prisms used in
cathode ray tubes and similar de-
vices. Thus when tank electrodes
are immersed in a slightly con-
ducting liguid, such as water, elec-
tric current distribution is pro-
duced identical with electric field
line distribution in the vacuum
tube. If electrodes are scaled up
by a factor k the field or current
distribution will also be scaled
up by factor k.

Determination of field distribu-
tion of an electron lens is made by
preparing large scale models of
the electrodes and immersing them
in the electrolyte. When potentials
with ratios corresponding to those
of the electron lens are applied to
the model electrodes. current will

TELE-TECH < November, 1347

flow through the electrolyte. Lines
of equipotential can then be de-
termined by means of a probe
placed in the electrolyte, and a
vacuum tube voltmeter.

A double carriage system pro-
vides a means of moving the probe
across the electrolyte in which it
is dipped to a depth of a few milli-
meters. Motion of the probe is
translated to a writing pen by
means of a rigid arm. The pen is
suspended by an electromagnet
and may be released by push put-
ton on the front side of the tank.
The wvacuum tube wvoltmeter is
preset to read zero for a given

probe voltage. The operator moves
the probe in rapid small steps to
maintain zero meter reading. The
pushbutton is pressed at every step
to record points along equipoten-
tial lines. By changing the vacuum
tube voltmeter setting, different
equipotential lines are traced so
that complete field distribution
may be determined in a relatively
short time.

Some applications require de-
termination of simultaneous po-
tentials at five different points
which may be provided through the
use of five vacuum tube voltmeters
connected to five probes.

The electrolytic tank in operation, showing method ef moving the vacuum tube volimeter
probe in order to obtain, with a writing pen, a picture of field distribution

www americanradiohistorv com
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EXPERTS AT NAB ENGINEERING CLINIC—Lleft to right: John Willoughby, FCC assistant chief engineer: Curtis Plummer, FCC television

chief: James Barr, FCC AM chief; Cy Braum, FCC FM chie’; George Sterling, FCC chief engineer: Royal V. Howard, NAB direclor of
Engineering: Orrin Towner, WHAS, Louisville: Dixie McKey, consulting engineer; George Adair, consulting engineer; O. B. Hanson,
NBC vice-president in charge o engineering:; G. B, Houston, WCBM, Baltimore

Television Topics Dominate NADB
T'echnical Conference

Engineering

sessions study theater

screen projection,

direct photo-

graphing of TV images from tube face — Discuss FM Propagation systems

® Television dominated the en-
gineering conference portion of the
25th annual National Association
of Broadcasters convention in At-
lantic City, Sept. 15-18. Most of
those who attended saw for the
first time the possibilities of really
large screen television projection
designed for theater operation and
developed and demonstrated by
Radio Corp. of America engineers.
And they were let in on at least
some of the technical details and
the equipment which has been the
result of considerable concentrated
study and experimentation.

For the demonstration RCA had
set up the equipment in the Am-
bassador hotel; for programs they
had enlisted the cooperation of the
American Broadcasting Co. and the
National Broadcasting Co. with its
affiliates WFIL-TV and WPTZ the
Philco station. Programs originat-
ing in New York were beamed by

56

microwave relay to Philadelphia
and thence to Atlantic City where
they were put on a 6 x 8 ft. theater
screen.,

Close-up showing developmental high in-
tensity tube used in RCA theater television
projection system

www americanradiohistorv com

Six relays units were used to get
the signals from NBC’s station
WNBT atop the Empire State
Building in New York, to the sea-
side resort. Signals went from New
York to Mt. Rose, to Wyndmoor,
Pa., to an RCA relay on the Lincoln
Liberty building in Philadelphia, to
special RCA relays at Blue Anchor
and Batso, N. J. and thence to
Atlantic City, in one of the longest
relays attempted for TV transmis-
siom.

The projection system used in
the new equipment is the familiar
Schmidt arrangement with a
number of modifications. The qual-
ity of screen illumination provided
1s comparable to that obtained with
a conventional f2 projection lens
though the amount of light reach-
ing the screen is six or seven times
as great.

The optical system of the projec-
tor consists of two elements—a 21
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in. spherical mirror and a 14 in.
aspherical correcting lens—mount-
ed vertically in a tubular housing.
A 7 in. metal-backed, high-inten-
sity developmental projection tube
is placed in such a position that its
face is directed toward the magni-
fying spherical mirror, which is
pointed at the projection screen.
The large spherical reflector great-
ly magnifies the picture picked up
from the face of the projection tube
and projects it through the 14 in.
aspherical lens onto the beaded
screen, giving an enlargement of
about 16 diameters.

The projection tube was spe-
cially developed by RCA for use in
reflective optical systems. Into this
projection tube was designed a
metal-backed screen having new
types of phosphor compounds. In
order to obtain light of proper bril-
liance for projection, extremely
high acceleration voltage is re-
quired, in this case 50,000 volts. In
addition, a new type of electron
gun and other elements have been
developed to withstand the very
high current used by the projector.
The result is a tube which produces
a brilliant white light nearly as
dazzling to the eyve as that of an
arc lamp.

The developmental tube, the re-
flective optical system, and the

REL's new TTL (transmitter-transmitter-link}
equipment for off-the-air pickup in FM net-
work operation

necessary power supplies and con-
trol equipment are all self-con-
tained in one unit. While the pro-
jector is designed for fixed focus
operation, the wvarious operating
controls which are mounted on the
unit, permit the operator to ad-
just the brightness, focus, and the

Two views of the new RCA theater television projection unit showing its
general construction and the manner of inserting the special high-intensity
tube, Equipment projects pictures to a special screen measuring 6 x 8 fit.
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framing of the projected picture.

A new type of power supply has
been developed which eliminates
the danger usually present when
high wvoltages are used. A high
frequency oscillator power supply
used, instead of the conventional
60 cycle type, prevents the storage
of high voltage in the filter circuits,
and thus eliminates the potential
hazard to operating personnel.

The audience showed consider-
able interest in a talk by O. B.
Hanson, NBC vice-president in
charge of engineering in which he
described new technics being used
for subsequent hroadcasting of
news pictures and the like by
photographing the image directly
from the face of the tube and de-
veloping the negative material by
a new rapid-processing method de-
veloped by Eastman, What is pro-
duced is virtually a video tran-
scription.

Specially designed cameras are
used to shoot studio TV screens as
the original program is being tele-
cast. No film editing or cutting is
necessary, thus saving much time
in distribution. The wvideo {ran-
scriptions thus processed are con-
sidered good enough for retelecast
since studio pictures are made
from 8 mc bandwidth equipment,

7 but only 4 mc BW is allowed for
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Sketch showing evolution of new type 100 mc FM antenna designed to give circular
polarization by a combination of veriical dipeoles and slot sections

picture transmission.

Paul de Mars, formerly of the
pioneering Yankee FM network,
stressed the need to dispense with
empirical formulas which deny ex-
perimenters a realistic view of the
FM picture. In particular, he dep-
recated such matters as a smooth
earth or line-of-sight in dealing
with propagation problems. The
terrain over which the signal
passes generally is not smooth, but
in many cases rough and hilly.
Approximation of the behavior of
signal coverage in such regions can
be made to come closer to reality

than assumptions based
smooth earth.

ABC audio facilities engineer,
John Colvin, described recent ad-
vances in studio equipment. One
of these is the specially designed
console fader which accommodates
a microswitch. The switch may
operate a relay which turns on the
mike circuit and simultaneously
turns off the loudspeaker. This
saves switches and wiring and
allows lower consoles for better
visibility. It also saves the operator
time and possible confusion since
only one control is handled to ac-

on a

complish three operations in the
correct sequence. These attenuators
with switches attached are being
manufactured by Daven Co.

Colvin pointed out that the re-
qguirement of injecting transcribed
commercial announcements into
programs on the air demands that
turntables be modified to give the
operator facilities for cueing and
fader switching each machine.
Turntable positions and switches
must be arranged to allow the
operator to manage with one hand.
A number of expediencies may be
necessary. For example, one modi-
fication combines the action of
switch and fader in one move-
ment, To put the turntable on the
air, the ac switch. is turned on with
a forward motion of the hand
which continues on to push open
the fader.

He also discussed the important
subject of suppressing playback
noise on records and transcriptions.
“The operation of this suppression
is based, first of all, on the nature
of vlayback noise and its relation-
ship to the recorded program ma-
terial. It has been found that the
amplitude of the noise is approxi-
mately constant throughout a re-
cording, irrespective of the amoli-
tude of the recorded program. The
noise is masked, but for moderate
to low level passages, which con-
stitutes a greater portion of an
average recording, the noise may
may become quite objectionable.
Secondly, investigation reveals
that the greater part of the noise
energy lies in the middle and ubn-
ver rancges of the audio svectrum.
Very little noise is found below
fifteen hundred cycles. The third

GE announcer’s control unit for television operations o facilitate switching control circuits available to other locaiions in the studio.
Right: Front view showing accessibility and general appearance of the new RCA 10kw FM transmitter
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{actor which enters into the de-
sign of this equipment is the re-
lationship between the peak ampli-
tude of the recorded program to

the average amplitude of the
noise. The program peaks are ap-
proximately 40 db . above the
noise, and this figure was used
for design purposes.

“With these facts concerning the
nature and behavior of playback
noise, an instrument was designed
whose fundamental basis for opera-
tion was first set forth by Dr.
Olson of the Radio Corp. of
America’s Princeton Laboratories,
Dr, Olson’s proposal and the final
instrument evolved from it, cen-
tered around the characteristics of
the germanium diode.

“In a conventional representa-
tion of input vs. output voltages
for the germanium diode, little at-
tention is given to the load line as
it approaches wvery close to the
origin. The load line for most
practical purposes is linear. How-
ever, if the portion near the origin
is enlarged it will be found that
the load line does not remain
linear, but curves tangentially to
meet the ordinate axis. The point
of tangency (approximately 1
millivolt input) determines the
practical minium level at which
conduction can occur in the for-
ward direction. Therefore an effort
to adjust the noise level of the
recording so that it would fall in
this clipping range was made. For
reasons of design it was found
more desirable to connect two
diodes in series, doubling the
clipping level and operating the
networks at higher voltages. Two
series diodes are connected back
to back to form a full wave recti-
fier essentially linear except for
very small voltages. With the
noise level adjusted to fill the dead
zone, the program material has a
linear excursion some 40 db.
higher in level.

“Although noise is rejected be-
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Exhikil showiag 5:azh-

ically the operation of

Langevin Progar am- .
plifier

Newly styled Weslern
Electric 3kw FM trans-
mitter, one ol a series |
irem 1 to 50 kw power

low the point of conduction, pro-
gram material of a corresponding
level is also rejected. This is not
cspecially noticeable to the ear
wue to the wide dynamic range
of most speech and music, except
for some elimination of reverbera-
tion, or attenuation of sounds in-
herently low in amplitude such as
the spoken letter ‘S.”
Maintenance of transmitters and
antenna systems was discussed by
three speakers, evidence of its
importance to broadcast operation.
G. Porter Houston, chief engineer
WCBM (Baltimore). emphasized

GE's new light weight television camera

mounted with «all
operator  position

pedestal
grouped at

which is
controls
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the point that station operators

need not be hired on the basis of

trouble shooting ability. Trouble
shooters can and should be trained.

A systematic method based on

logical analyses of circuits involved

should replace the old trial and
error systems.

A. E. Towne of the Associated
Broadcasters, Inc., continued on
the subject of maintenance and
suggested weekly, monthly and
yearly maintenance schedules us-
ing carefully prepared printed
forms.

With the number of stations us-
ing directional antennas contin-
ually on the increase, D. B. McKey,
Consultant, sounded a warning that
more attention should be given to
the care and maintenance of di-
rectional antennas. In pursuance
of this objective he suggests perio-
dic reports as the basis for routine
maintenance.

With technical regulation of
as his theme, G. P. Adair, con-
sultant, Washington, D. C., out~
lined a number of factors which
should be considered when setting
up broadcast standards. Some of
these are:

(1) What vatio between desired and undesired
signals is acceptable?

(2) To what percentage of listeners should
this value bhe acceptable?

(3Y What is a typical or adequate sampling
group 1o determine this?

(4) ¥What are the noise levels in various areas.
which determine the minimum signal strength
to he protected?

(5) What are the receiver selectivity charac-
:iltiztsags to determine the adjacent channel

(6) Shall these be determined for the poorest
receiver, the best or the avcrage?

(Continued on page 103)
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ommunications Problems Engage
est Coast Engineers

Television, FM and radio propagation subjects hold attention

of 750 during five-day technical convention and an exhibition

® Communications engineering in
all its various ramifications was the
principal interest at the West
Coast’s most ambitious conven-
tion, held in San Francisco Sept.
24 to 28. The gathering was spon-
sored by two organizations, the
Institute of Radio Engineers,
which had charge of the technical
papers for the convention, and the
West Coast Electronic Manufac-
turers Association which staged

an elaborate exhibition in the
Whitcomb hotel. The technical
sessions were held in the Palace
hotel under the guidance of Stan-
ford University’s Karl Spangen-
berg, professor of electrical engi-
neering.

The program was a complete
and varied one including some 26
papers covering military applica-
tions, frequency modulation, in-
dustrial instrumentation, televi-

Brief Synopses of Engineering Subjects Discussed

VHF BRIDGE FOR IMPEDANCE MEAS-
UREMENTS, by Robert Soderman, Generai
Radlo Co., Cambridge, Mass.

This paper described a medified Schering
bridge for the measurement of relatively
small, high power-factor impedances in ihe
range of 20 to 140 e, with a resistance
range of 0 to 200 ohms, and a reaclance
range of —200 to 4200 ohms.

PULSE-COUNTER TYPE FM STATION

MONITOR, David Packard and Norman
Schrock, Hewlett-Packard Co., Palo Alto.
Calif.

In a new type of FM station menitor in
which measurement of the mean frequency
of the swing is by meaus of a pulse-counter
circuit. An IF frequeney of 200 kc, obtained
by beating the signal under test with a
local oscillator, is amplified, limited and
clipped giving a square wave FM output.
The mean frequency is determined Irom
the average length of the resultant pulses.
A constant ¢component of the 200 kc wave
is subtraoted thus providing a zero center
deviation indication. This current is stabil-
ized so that the zero deviation reading is
substantially independent of line voltage
changes, temperature changes and changes
of tubes. A stability of one part in ten
million is achieved over a period of 24
hours. The same pulse counter cireuit is
used as a discriminator and has excellent
linearity coupled with extremely low hum
and nojse. Circoits are also provided for
over-modulation alarm and for distortion
and frequency response measuretnents.

OSCILLATION AND GAIN PROIERTIES
IN NEW TYPES OF TRAVELING WAV
TUBES, Lester M. Field, Stanford TUniver-
sity, Calif.

Several new types of traveling wave
gtructures operating in the 8, X, and K
bands were described and analyvzed. These
include a hellx with a center conductor.
One form, a concentric line with a loaded
center conductor, shows great promise and
ig the basis of some 1.25 cm work. Electrons

60

travel wilh about 0.1 the velocity of light
The helix with center condunctor is found to
propagate waves with velocities eilher
greatet or less than ilhe ‘“natural’ velocity,
depending upon the dimecnsions. The con-
centric line struciure with the loaded cen-
ter conductor tends to exhibit constant ve-
locily as a function of freguency but at
velocities corresponding to about one fifth
the wvelocity of light.

NEW YORK-BOSTON RADIO RELAY,
J. W. McRae, Bell Tclephone Laboratories,
New York.

The New York to Boston microwave relay
system will eonsist of seven repeater sta
tions spaced about 30 miles apart between
the two terminals to operate in the 3700 to
1200 mnc band and use square Barrvow horn
radiators with waveguide lenses in the
mouths., In each repeater the signal fre-
quency will be shifted 40 mc and gain will
be provided in both the intermediate fre-
quency of 65 mec and at the outzoing radio
frequency. Magnetically focussed two reso-
nator klystron amplifiers will be used, four

Hilliard showed the area of the port of a

base reflex speaker as a function of the

cabinet volume to achieve indicated low
frequency response
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sion, scientific electronic equip-
ment, microwave matters and an-
tennas. Included were inspection
{rips to the microwave and com-
munications laboratories of Stan-
ford, the cyclotron laboratories of
University of California, as well
as visits to Moffet Field and to the
plants of Eitel-McCullough and
the Hewlett-Packard Co. More
than 750 engineers attended the
gatherings.

by California Engineers

such tubes giving a gain of 23 Jdb with an
output of % to 1 walt. Two two-way chan-
nels will be provided each about 10 mc
wide, capable of accomnmeodating several
hundred telephone conversations or a tele-
vision transmission in each direction. In
either case a complete spare circuit will he
available. TFrequency modulation with a
total deviation of 4 1ne will be used for
television.

HIGH QUALITY LOUDSPEAKERS, John
IZ. Hilliard, Altec Lansing Corp.. Hollywood.

The characteristics of high guality loud-
speakers designed to operate with maximum
input pewers varyving from 13 to 1000 walts
were deseribed. Directional patierns for
typical speakers operating at various fre-
guencies were presented. Experiment with
base refiex speakers shows that (he ratio
of port area to cabinet volume showd Dbe
constant for vavious lower frequency limits
with the volume inversely proportional to
the low Irequency limit desired.

NEW SOLUTION OF THE ANTENNA
PROBLEM, Cornelius Lanczos, Physical
Research Unit. Boeing Aircraft, Seattle.

The methods of analyzing antennas by
means of the wave equation, transmission
line theory, and integral equations were
reviewed. A melhod of analysis was pro-
posed which involves an inlegration of the
effect of all the ineremental lengthsg of an
antenna.

EQUIVALENT NETWORKS FOR WAVE-
GUIDE, PROBLEMS, John R. Whinnery,
TUniversity of California, Berkeley, Calif.

Discontinuities in wavegujdes, such as
steps, were analyzed. Such steps were shown
to have an action equivalent to that of a
lumped capacity located at the stepn. The
magnitude of this ¢apacity as a funclion of
the step dimension was shown by curves.
The analysis is based upon a resolution of
wave components at the discontinuity in
terms of all the higher order modes which
can exist at Lhe junction, and which com-
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hine at that paint to give the fivld itg re-
quired form but which attenuate very rapid-
Iy away from the disconlinuity.

PRINCIPLES OF RESNATRON DESIGN,
W. W. Salisbury, Cellins Radio, Cedar
Rapids, Towa,

This paper reviewed the o»perations of
high power high voltage telrodes which are
capahle of giving outputs of abour 30 kw
at 50 ecmn. Theory and practical aspeets of
the operation are ¢iscussed.

RADIO WAVE PROPAGATION IN THE
FM BROADCAST BAND, by Keometh A,
Norton, Central Tladio Propagalion Tah,
National Bureau of Standards, Washington,
D. C

The reasoning Lehind the ruling tor shifi-
ing FM from 40 to 90 mec was stated.
Greatly reduced sporadic long distance
transmissions at the higher frequencies also
were reported. Studies show that the power
required to produre a given receiver output
at a represenlailive distance is mininium at
about 90 mec. Atmospheric moise increases
if the freguency is reduced whereas receiver
sensitivity decreases if (he fraquency is in-
creased. Propagation characteristics ineclud-
ing tropospheric effecis shows a sharp drop
in signal strength at 75 miles for a 1000-
foot transmitting antenna and at 23 miles
for a 200-ft. transmitting antenna.

A STUDY TN PREDICTION OF TELE-
VISION GHOSTS CAUSED BY TALL
BUILDINGS, Andrew Alford and G. J.
Adams, Somerville, Mass.

The paper discussed the theory of ghasts
produced by buildings. Ruildings are Leund
1o have highly directive rcflectinn characs
terigties, The method was apblied 10 a hy-
pothetical city.

MEASUREMENT OF THE (Q OF RESQ-
NANT CAVITIES ENCITED THROUGH
LINES AND COUPLING CIRCUITR OF
APPRECIABLE LOSS, Louis Malter, Naval
Rescarch Laboratory, YWashington, D. C.

The measurement of Q's 0or TeSONALOrS
when (he coupling systern has so much loss
that the resonant impedance circle in the
defleclion plane is not tangent to the re-
actance cirecle was described, with chargs
and formulas so thai the Q can be dednced
immediately from data on the resonant hm-
pedance circle,

A FIVE XW TELEVISION BROADCAST
TRANSMITTER, J X Keister, J. W,
Downie, H. B, Sancher, L. M. Ewing, Gen-
eral Electriec Co., Syracuse, New York.

A television fransmitter covering the first
13 channels with a visual power output of
5 kw and a aural power output of 2.5 kw
was described. Low level modulation, linear
class B grounded grid RT amplifiers, and
the method of amplifier alignment were
discussed,

LIMITERS AND DISCRIMINATORS IN
FM RECEIVERS, W. . Tuller, MIT, Cam-
bridge.

A new limiter-discrimipator combination
that is wunusually freec from impulse and
common-channel interfcrence was described.
This is accomplished without the addition
of exird tubes or circuit complications by
the use of limiters which are lumped atl the
output of the amplifying stages. The dis-
criminator used is the cathode-driven type
which is legs sensitive to impulse interter-
ence and more readily balanced than con-
ventional units.

TECHNICAL PROBLEMS OF MILITARY
RADIO COMMUNICATIONS, John Hessel,
Signal Corps Engineering T.abs.,, Fort Mon-
moultl, N. J.

Major advances which are nceessary lo
insure tull utilization of radio in military
communications of the future challenge the
imagination of the engineering protfession.
The types of radio communicalions circnits
and equipmernt which must bhe developed to
satisfy planned military rejguirements were
analyzed. Among other factors the inade-
quacy of the existing number of c¢hannels
within the usable radio frequency spectrum
was pointed out and the ne2d for hand =av-
ing devices such as single side bhand, etc.,
emphasized.

MICROWAVES IN ORDNANCE WORIX,
 Frederick . Suffield, Aliison Associates,
Los Angeles.,

While the range of a projectile fired from
a gun depends upon many factors, perhaps
the most important is ils wvelocity as it
leaves the gun barrel. Portable field veloeity
measuring units (or field c¢hronographs)
were developed from various engineering
approaches to the problem. One of Lthe more
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auccessful methods ulilized microwaves ap-
plying the Doppler f{requency shift of «
microwave signal reflected from the base of
the projectile. As the velocity of the pro-
jectile falls ofl rapidly with increasing dis-
tance from L(he muzzle of ithe gun, it was
negessary that the Dappler beat bhe meas-
ured in a very short time. The method used
was the stopping and starting of counter
circuits which were accurately controiled
by a crystal oscillator. The number of zudio
cycles of the heat note received during a
fixed interval of time directly indicates the
projectile velocity,

TELEMETERING GUIDED MISSLLE
PERFORMANCE, Jammes C. Coe, U. 8. Naval
Air Missile Test Center, Pt. Mugu, Calif

Home metlods uscd in ohlaining and fur-
nishing dalu on launching, altitude, accel-
cration, airspeced, ordnance, and prepulsion
of guided missiles in flight were described.
Continunous wuave carrier syslems using
either AM or FAM with either AM or FM
subcarriers are considered preferable o
pulsed systems.

General Electric Co., on Monday
Sept. 29 officially placed in opera-
tion its new microwave television
relay system linking New York
with its television transmitter
WRGB in Schenectady. The link is
{o be used to pick up programs
broadcast by any of the three New
York TV stations now operating
for rebroadcast in the Schenectady-
Albany area. On occasion programs
broadcast by Philco’s WPTZ in
Philadelphia, beamed to New York,
also will be fransmitted over the
link as will programs originating
in NBC’s Washington outlet.

The relay, which operates in the
2000 mc region, consists of two un-
attended receiver-transmitter sta-
tions, the first located at Beason,
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FREQUENCY JMODULATION DETEC-
TORS, 3. W. Sealey, RCA Industrial Service
Labs, New TYork.

This paper reviews the properties of the
principle types of FX detectors. Of prime
importance are the discrimminator and (he
vatio detector. The latter is considered to
be more slable and gives a wider range of
lincarity.

SUSCEPTIBILITY OF TM RECEIVERS
TO INTERFERING SIGNALS, D. E. Fos-
ter, Hazelting Researcir Inc. of Calif.. Los
Angeles.

The susceptibility of AL receivers to in-
terference from oiher stations on the same
or adjacent channels as well as image, com-
Lination beat, and multipath effects was
reported with numerous curves resulting
from tests of the various conditions.

APPLICATIONS OF ELECTRONICS TO
UNDERWATER ORDNANCE, Ralph D.
Bennetl, Naval Ordnance Laboratory, Wash-
ington, D. C.

OF the scveral types of eguipment de-
scribed for measuring ths characteristics an
item of particular interest wasg a hydro-
phone wihich has a sensitivity of 10 dynes
per M2 and a maximunr usable pressure
of 2300 dyunes per CM This hydrophone,
used in a special bridge circuit, detects the
behavior of underwater devices. A method
of tesling depth bombs by means of several
of these hydrophones was deseribed. Tor-
pedo velocilies are measured by lining up
hydrophones along the pallh of the torpedo.

&=
=

A 50,000 WATT FM TRANSMITTER FOR
100.5 MC.

ITigh power al present FM frequencies is
prinecipally a matter of adequate vacuum
tubes. The advantages of combining small
vacnum tubes in a multi-unit assembly were
evident in the experimental 350,000 wact
I{SBR transmitier where ono tetrode stage
and two grounded-grid triode stages, raises
the power level from 50 to 50,000 watis.
The power output efficiency is 62% Iin the
1ast three stages, which are operated (rom
a comwmon 4000 volt source.

DETERMINATION OF MUTLUAL IM-
PEDANCE OF ANTENNAS by Dr. F. R.
Abbott, Naval Electronics Lab., San Diego.

An  experimental set-up was deseribed
whereby mutual impedunce of antennas and
thhe patierns of arrays can be measured.
Mutual impedance iz determined by meas-
nreinents on the input impedance of an
antenna, when an adjacent is first opened
and tlen shorted. Antenna patterns werce
presentcd which were directly observed on
a model operating at about 12 centimelers,
Tests were made on odd shapes of antcnnas
such as cones as well as cylinders. Tests
with cones showed Llhat parasitic cones are
effective only when the slaunt height is in
the vicinity of resonance.

L N.Y.-Schenectady TV Relay Opened

N. Y. approximately 55 miles
from the originating microwave
transmitter atop the GE building
in New York, and a second 55 miles
further north at Round Top moun-
tain. The program goes thence to
a receiving station atop the Helder-
berg mountains where WRGB
transmitter is located but is not put
directly into the transmitter at that
point. Instead it is beamed into
Schenectady, a distance of about 22
miles, where it is received on
equipment in the WRGB studio
building so that it may be coordi-
nated with locally originated pro-
grams. It is then sent by micro-
wave beam to the main transmitter
on the mountain, There are no
wire links.

(Continued on page 94)
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Survey of World-Wide Reading

Electronic news in the world’s press. Review of engineer-

ing, scientific and industrial journals, here and abread

Testing Network Performance with Exponential Signals

D. K. C. MacDonald {Philosophical Magazine,
London, Englend, Noventber, 1946, pp.
778-789)

The itwo conventional methods
of specifying the performance of
linear networks by noting their
response to sinusoidal voltages as
a function of frequency or their
response to a unity step function
as a function of time are reviewed
and their mathematical relations
are discussed.

A method is suggested involv-
ing the characterization of net-
works by their response to expo-
nential current or voltage pulses
of the forms (&) and (1 —e)
for positive values of time; the
signal generator time constant, a,
is adjustable. These four pulse
types can be readily generated by
standard procedures.

The exponential admittance
{output current corresponding to
an applied exponential voltage)
and the exponential impedance
(output wvoltage corresponding to
an applied exponential current)
for a resistor, a capacitor and an
inductance are computed and il-
lustrated; they are readily atfrib-
uted to the particular element.

For an input voltage propor-
tional to e, a combination of a
resistor and an inductance in
parallel with R/L = e, provides a
constant exponential admittance
equal to 1/R.

Similarly, the series combina-~
tion of a resistor and an induct-
ance and the series and parallel
combinations of a resistor and a
capacitor each have a constant
output for another of the three
remaining basic input waves and
for the correct time constant.

While transients or decreasing
terms appear in the expressions
for the response of other input-

%2

network combinations or for time
constants not adjusted to the re-
quired value, these also may con-
tribute to the testing of network
performance.—JZ

Polar Ammeter

E. B. Brown Journal of Scientific Instruments,
London, England, August, 1947, pp. 197-198 )

The instrument measures small
ac voltages and currents and also
indicates the phase. Two moving
coil systems, one for current and
one for voltage measurements, are
mounted in laminated fleld poles.
The fleld poles are supplied with
a synchronous alternating flux by
a two-pole permanent magnet ro-
tated by a small synchronous
motor driven by the same supply
which provides the current to be
measured. The stator of this motor
can be rotated independently to
adjust the phase of the flux and
this phase can be read on a scale
attached to the motor.

For current measurements, the
stator is rotated until maximum
pointer deflection 1is obtained.
Pointer deflection will then be
proportional to the rms value of
the current, and the scale may be
calibrated linearly. Voltage meas-
urements are similarly carried out.

Polar cmmeter indicates small ac cur-
rents and voltages as well as their phase

bl J"k
Amperes
Permanen)

Synchronow
ougnet
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If a complex wave form is ap-
plied to the instrument, only the
fundamental component will con-
iribute to the pointer movement.

Accurate phase indications are
secured by rotating the stator
about 90 deg. from this maximum
position until the pointer read-
ing is zero. The phase of the
flux is then exactly in quadrature

- with the current, while the maxi-

mum in-phase adjustment is not
sharp.—JZ

Synchrodyne Receivers

D. G. Tucker (Electronic Engineering, London,
Eungland, March 1947, pp. 75-76, August 1947,
pp. 241-245, and September 1947, pp. 276-277,

The synchrodyne receiver de-
modulates the incoming AM-rf
signal by multiplying it with a
local oscillation of carrier frequen-
c¢y. This demodulation may be ac-
complished in a ring demodulator
or in a Cowein demodulator cir-
cuit. The carrier frequency signal
voltage is obtained by locking an
oscillator, tuned close to the car-
rier frequency, with the signal.
By tuning the oscillator close to a
desired carrier frequency, a broad-
cast station can be selected.

Careful studies of the behavior
of locked oscillators preceded this
design.* It can be shown that the
non-linearity of the oscillator as
well as ifs frequency selectivity
tend to select the desired carrier
voltage and to discriminate against
unwanted carriers and against the
modulation sidebands,

In this type of receiver, selec-
tivity is determined by the oscil-
lator characteristics and operating
conditions, while the transmitted
audio bandwidth depends on the
properties of the main signal path,
Selectivity and guality of the re-
ceiver are therefore independent

*See ""Non-linear regenerative circuits'', Wire-
lass Engineer, June 1947, by lhe same author.
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In the synchrodyne receiver o Ilocal
oscillator is tuned to the frequency of the
desired broadcast station and the [ncom-
ing signal demodulaied by means of the
locally generated signal
of one another and quality recep-
tion is consistent with high dis-
crimination. AVC wvoltage is sup-
plied by the dc component of the
demodulator, as this component
has an amplitude proportional to
that of the input carrier signal.—
JZ

The German Use of
Sonic Listening

L. E. Holt (Journal of the Acoustieal Sociery
of Auerica, July, 1947, pp. 678-68.1)

In Germany sonic listening de-
vices were developed while these
devices were abandoned by the
U. S. Navy between the wars and
replaced by ultrasonic equipment.
It appears that the Germans
adapted the ship structure to meet
the acoustical requirements. Dif-
ferent German hydrophone ar-
rays for various types of ships are
described and their efficiency
stated.—JZ

Radio Noise Originating
in the Ocean

Y. Rocard (Académie des Sciences, Comptes
Rendus, Paris, France, July 7, 1947, pp. 50-51)

The salt water of the ocean bhe-
ing a conductor, the sinusoidal
waves may be considered as con-
ductors moving in the magnetic
field of the earth. The field com-
ponent at right angles to the dis-
placement of the water will induce
an alternating electromotive force
which is responsible for an alter-
nating current through the water.
This current in turn generates a
varying magnetic field.

An electromotive force induced
in the antenna of a receiver would
be proportional to the time deriv-
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ative of this magnetic fleld. Ap-
proximate computation and as-
suming a frequency bandwidth
Af, the time derivative of the
magnetic fleld will be equal to
1.2x107*(Af)*® gauss per second
for an agitated ocean.—JZ

Simple Method for
Measuring Permeability of
Powder-Cored Coils

R.  Schifferinueller (Elecktrotechnik und Ma-
schinenbau, Berlin, Germany, Vol. 63, Nos.
1i-12, pp. 254-256)

To determine the permeability
of powder-cored coils, the stray
field of a current-carrying coil is
shielded by the powdered core to
be investigated. The current in-
duced in two coils arranged out-
side the shielding core is a meas-
ure of the permeability of the
core.—JZ

Infinite Rejection Filters

A. M., Stone and J, L. Lawson (Journal of
Applied Physics, Angust 1947, pp. 691-703,

The rejection properties of
bridged-T networks are studied.
When balanced, i.¢c., when a re-
sister R of suitable value is in-
serted as illustrated in inset draw-
ing, infinite attenuation at the
resonant frequency w, of the par-
allel LC circuit can be assured,
while the narrow bandwidth of
the uncompensated filter is re-
tained. Alternatively the coil may
be tapped, the two circuits having
identical frequency response
curves.

In the analysis, the bridged-T
network is developed into the

symmetrical lattice form, this
equivalent circuit considered as a
four-arm bridge, and the condition
for zero output derived.

It is intended to eliminate cw
or low-frequency modulated car-
rier interference from a 10-cm
radar system. The theory is there-
fore extended to ultra-high fre-
quency circuits. Several possible
methods for obtaining infinite-
rejection uhf filters are discussed,
and some experimentally obtained
results are presented. Structures
equivalent te a balanced bridged-
T network using high-Q cavities
as resonant circuit and waveguides
as balancing resistor were built.
In one instance (see curves in fig-
ure), a 3000 mc center frequency
is attenuated by 70 db and the
bandwidth, measured between the
points where the power transmit-
ted is 3 db below the off-resonance
value, 1s equal to 0.5 mc. The sec-
ond curve corresponds to a value
of the balancing resistor R consid-
erably different from the compen-
sating value.

The distortion due to this type
of filter of a rectangular high fre-
quency pulse, for instance a radar
signal, is investigated. If the car-
rier frequency of the signal is dis-
tant enough from the rejection
frequency o,, the pulse will pass
unaffected. For carrier frequencies
equal to the center frequency,
however, the pulse will be badly
distorted, though not eliminated,
because of its content in other
frequencies.—JZ

Atftenuation as function of frequency of balanced and unbalanced bridged-T networks at
3284 Mc rejection frequency

BO T T T
GIRGUIT PARALLEL RESONANT AT w,
70[—— (:
]
60— }'
h
W
it
@ i
a 1l
2 a0l— H*
= e BALANGED FILTER
(&) \
E o — i
S BALANGING RESISTOR i
R
E 20 7Tt
[ It
< / \ __ UNBALANGED FILTER
0 —
|
> e\‘t\BAND WIDTHS -é
U - R O
o]
3z81 3282 3283 3284 3285 3286 3287
FREQUENGY IN MC/SEC
63

www americanradiohistorv com


www.americanradiohistory.com

Remote Focusing Control
Of Lenses

H. C. Silent (Journal of the Socielty of Motion
Picture Engineers, August 1947, pp. 130-139)

Apparatus is described to be
used with advantage in television
or motion picture cameras for fo-
cusing the lens. The lens must be
moved so that for any lens-to-
object distance, Do, and any lens-
to~-image distance, I, (Do—F)/F
= F/(D:—F), where F is the focal
length of the lens. In many in-
stances, the lens is moved in ac-
cordance with a scale calibrated

e By e D,

H LEn e

e MR
Fow U N R o

Wheatstone bridge output operates servo
motor which aqutomatically focuses lens

for the particular lens or by means
of a cam cut for the lens.

The present automatic lens fo-
cusing device is based on the sim-
ilarity between the above expres-
sion and the balance requirement
of a Wheatstone bridge. Conse-
guently, if the resistors in the
bridge arms are arranged as shown
in the figure and have values pro-
portional to the numerators and
denominators in the above equa-
tion, the bridge will be balanced
for the correct lens position. The
resistor Ro—r, corresponding to the
object-to-lens distance minus the
focal length, is adjusted either
manually or by a distance indi-
cator; the servo amplifier and
serve motor then balance the
bridge and simultaneously move
the lens in its focusing position.
Inifial adjustments for each lens
of the focal length resistor Rr and
the balance resisfor KRr are ne-
cessary.—JZ

B.B.C. Dis¢ Recording
Equipment
H. Davies (Journal of the [nstitution of Elec-
trical Engineers, London, England, Part III,
July, 1947, pp. 275-300)

In the first section of the paper,
the present practice of disc re-
cording is reviewed and compared
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with other recording methods.
Standard disc sizes and turntable
speeds and resulting cutting speeds
as well as groove dimensions and
spacing are investigated as to their
effects on fidelity and signal-to-
noise ratio. Radius compensation
to improve the high frequency re-
sponse at the inside of the disc is
discussed. The recording charac-
teristics of the B.B.C. and N.A.B.
are compared.

In the second section, a few se-
lected technical problems and
their solution as exemplified by
the B.B.C. equipment are present-
ed. The turntable drive, the cutter
head and its mounting, the method
of placing cue-marks on the discs,
swarf removal, and the arrange-
ment of the radius compensation
circuit are the points given par-
ticular attention. Further details
of the equipment designed for the
B.B.C. studics are given in a third
section.—JZ

The Betatron at Melbourne
W. B. Lasich and L. Riddifjord (Journal of
Scientific Instruments, London, England, July,
1947, pp. 177-179)

The operation and construction
of a 2.8 MeV Betatron, built at
the University of Melbourne, Aus-
tralia, is described. Details of the
magnet and the doughnut incor-
porated in this small laboratory
model are given. The X-ray out-
put of the apparatus is equal to
0.015 roentgen/min. at a distance
of 1 meter. The energy intensity
distribution of the X-rays was
also measured. It was found to be
continuous with a maximum in-
tensity at 1 MeV.—JZ

Extending FM Coverage

(G.E.C. Journal, London, England, February,
1947, pp. 144-166)

Experiments by the General
Electric Co. of England in connec-
tion with a method to increase
the area covered by an FM uhf
station are discussed. One trans-
mitter covering a circular area
was used and another directional
transmitter operating at a differ-
ent frequency was stationed in the
vicinity of the first transmitfer.
The signals from the directional
transmitter were received in a
station located outside the range
of the first transmitter, and reradi-
ated on the same carrier frequency
as the first signal.—JZ
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Resonator-Wave Guide
Coupling Eliminates
Undesired Modes

B. Bleaney, J. H. N. Loubser and R. P, Pen-
rose (Proceedings of the Physical Society, Lon-
don, England, Vol, V/59, Pt. 2, No. 332, pp.
185-199)

For the investigation of the di-
electric properties of liquids,
wavemeters, accurate to one or
two parts in ten thousand and op-
erating in the one to four centi-
meter region, were required.

The Ho mode was selected for
its low dissipation of energy in
the walls of a resonator, because
there is no current flow in the
radial direction on the end walls of
the guide—the cavity may there-
fore be tuned by a non-contact

CYLINDRICAL
RESONANT
IaN CAVITY,

COUPLING
HOLES

MIGROMETER
SPINDLE

REGTANGULAR FEEDER WAVE GUIOE )

Feeder and output coupling for wavemeter

are coupled to resonant cavity in such a

manner that undesired modes are sup-
pressed

piston without leakapge of energy
past the piston—and because it is
a single mode, it is stable againsi
small irregularities of the guide.

For an accuracy of one or ftwo
parts in ten thousand and a reso-
nator diameter of 19 mm, corre-
sponding to a wavelength of 14
cm, the allowable error in the di-
ameter is only 0.003 mm. If the
resonator diameter is increased to
30 mm, the machining tolerance
becomes 0.012 mm. This diameter,
however, would permit the prop-
agation of 16 different modes for
a 1% cm wave and the elimina-
tion of undesired modes becomes
imperative. Coupling arrange-
ments from the feeder waveguide
to the cylindrical resonator con-
taining the substance to be stud-
ied and from the resonator to the
detector unit were designed to
couple the Ho mode to the exclu-
sion of any other mode liable to
be present.

To prevent the propagation of
undesired modes, the feeder reso-
nator coupling is constructed so
that only one field component, ex-
citing preferably only the desired
mode in the resonator, is present.
On the narrow side wall of a rec-
tangular H, waveguide, only the
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longitudinal magnetic field com-
ponent is different from zero, so
that only modes having a mag-
netic field component in that di-
rection will be coupled into a
resonator fed from that wall. If,
therefore, the side wall of a rec-
tangular guide is coupled to the
end wall of a eylindrical resonator
along an axial plane (left figure),
only a radial magnetic field will
be transferred to the cavity. The
Eo wave, which has no radial
magnetic component at the end
wall of the cylindrical cavity, will
be eliminated.

Further by coupling through
two equal, symmetrically arranged
holes spaced half a wavelength
apart in the rectangular wave-
guide and placed at diametrically
opposite points in the cylindrical
cavity, odd order modes will be
suppressed. The two holes tend to
set up these modes with a 180
deg. phase shift and they there-
fore cancel out.

The fields of higher order modes,
possible in large diameter cavities,
are concentrated towards the pe-
riphery and are relatively weak
near the axis, so that in a large
diameter cavity the coupling to
these modes is small because the
distance of the input coupling
holes from the axis of the cavity
is only a small fraction of the
cavity radius.

The output coupling, (lower
right), consists of a single hole in
the side of the resonator located
one quarter wavelength from the
end wall; it feeds into a rectangu-
lar waveguide and the plane con-
taining the magnetic field in the
guide passes through the axis of
the cylindrical cavity., The output
guide then couples to the axial
magnetic field component in the
cavity. As this field is zero for
the H. mode at an angle of 45
deg. to the input guide, this mode
can be eliminated in the output
coupling. Further, if the output
guide is oriented at this angle, it
will not couple to any E-waves,
since these have no longitudinal
magnetic fleld component.

In an alternative arrangement,
the output coupling was placed on
the end wall of the cavity, again
at 45 deg. to the input, (upper
right). The output hole is located
at a distance from the axis equal
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to 0.55 times the radius of the cav-
ity, where the radial overtone of
the desired mode has zero radial
magnetic field.

A wavemeter fed in this man-
ner, and with a cavity diameter
of 3.0 em has been constructed
from copper for wavelengths
ranging from 1.15 to 1.55 ¢m. An
accuracy of 2 parts in 10,000 in
the wavelength and of 0.029 in
the dielectric constant is indicated
by measurements. A resonator
5075 cm in diameter for 3.2 cm
waves with side wall output cou-
pling and a resonator 2.106 cm in
diameter for 1.35 cm waves with
the detector coupled to the end
wall have also been consiructed.
All dimensions were accurate to
one thousandth of a centimeter.

Dielectric constant, temperature
coefficient of dielectric constant,
and power factor of six non-polar
liquids have been studied. with
these cavities and the results are
reported. —JZ

Measuring Dielectric
Properties at 10,000 Mc

T. W. Darkin and C. N. Works (Journal of
Applied Physics, September, 1947, pp. 789-790)

Dielectric constant, ¢, and tan-
gents of the dielectric loss angle,
tan &, have been measured for
scveral plastic and ceramic mate-
rials at a wavelength of 3 cm.
The results are presented in the
accompanying table.

A slab of the dielectric material

Dielectric properties-at 3-cm

Material € tané
Polyethylene 2.29 00032
Polystyrenc 2.43 00036
Teflon 2.05 00025
Insanol* 7.96 0042
Corning glass 704 479  0.0063
Corning glass 707 4.05  0.0022
Micarta 2541 3.36 0.039
Micarta 2991 461 0.0211
Micarta 2591 5.36  0.041,
Cerex restri 2.69  0.0031
Polydichlorstyrene 2.63  0.0005
Nylon 3.09 0.0106
993 Silicone 290 00050
Fosterite 80-20 2.7  0.0048
Fosterite 35-65 2.58 00144
Molded Micarta 192a 434  0.0093
Kraft board, dry 2.99 05
Dense Kraft beard, dry  3.20 05
Ivory, walrus tusk 6.98 .0934

* Westinghouse product similar to Mycalex,
Micarta 259 is a glass cloth melamine
formaldehyde resin laminate. Micarta 254
is a Kraft paper cresol formaldehyde resin
larminate, Micarta 299 is a glass cloth
cresol formaldehyde resin laminate.
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is placed against the reflecting
termination of a waveguide, and
the position and width of the min-
ima in front of the sample are
determined by a slidable probe.
Formulas for the computations
valid for materials having a dis-
sipation factor less than 0.1 are
derived. Experimental eguipment
and evaluation of probable errors
are discussed —JZ

Synchronization of Relativis-
tic Resonance Aecelerators

M. Rabinovich (Journal of Physics, Moscow,
Russia, Vol. X, No. 6, pp. 523-532)

Two possible adaptations of the
cyclotron for the acceleration of
high energy particles consist in
either increasing the magnetic
field during the stay of the par-
ticle in the apparatus (synchro-
tron) or in varying the frequency
of the electric field. These expedi-
ents assure that the particle,
though its mass increases with an
increase in its wvelocity, reaches
the accelerating gaps at the de-
sired instants. The phasing prop-
erties of these two accelerators
are studied and their stability of
operation is investigated. —JZ

Properties of Barium
Titanate

M. G. Harwood, P. Popper, D. F. Rushman,
and H. F. Kay, R. G. Rhodes, and J. K. Hulin,
three separate articles ( Nature, London, England,
Vol. 160, pp. 58-39, 126-128, 1947)

It is established that the tran-
sition temperatures, about 125°C,
between the ferroelectric and the
non-ferroelectric phase structures
of barium metatitanate, or its
Curie point, which is character-
ised by a peak in the dielectric
constant-temperature curve, is
identical with the transition from
a tetragonal to a cubic crystal
structure. It appears that the
transition from one ecrystal struc-
ture to the other is gradual and
extends over a temperature range
of several degrees C where both
phases coexist. By rapid cooling
or heating, instantaneous higher
values of the dielectric constant
than those normally observed may
be obtained.

The second article reports the
artificial growing of 2 mm crys-
tals. These crystals are piezoelec-
tric at room temperature. A study
of the dielectric properties of
single barium titanate crystals is
reported in the third article.—JZ
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WASHINGTON

Latest Electronic News Developmenis Summarized

by Tele-Tech's Washington Bureau

BATITLE ROYAL ON ELIMINATION OF 1TV
CHANNEL 1—A battle royal between Television, FM
and broadcasting companies and organizations and tele-
phone companies, police-fire-bus-truck-taxicab-high-
way groups, railroads and mobile radioc manufacturers
looms in the Commission oral argument on Nov, 17 over
the FCC’s proposed elimination of television channel 1
and barring of sharing television channels except i
sparsely-settled areas of the country. Because of the
strong protests by the television interests, FCC may
find possible solution in granting 12 channels on an ex-
clusive-use basis with complete elimination of sharing
by other services. This thought was expressed by Philco
and RCA and NBC also were inclined to the ending of
sharing arrangements. But these companies and the
Television Broadcasters Association and National Asso-
ciation of Broadcasters are planning to voice extremely
strong contentions that space in the spectrum is already
too scarce for television and instead of eliminating chan-
nels more space should be provided. FM broadcasters,
Inventor Armstrong and Zenith also are slated to cen-
sure the FCC reallocation proposal as harmful to FM
broadcasting progress. The mobile services are coun-
tering that their operations have a public importance
and safety aspects and the number of frequencies avail-
able now are far too limited.

SEE DIVISIONAL SET-UP COMING — Because of
the complexities of present-day communications and
radio requiring specialization in blueprinting policies,
the Commission may soon turn to the divisional setup.
This would mean the breaking down of the FCC opera-
tions into three divisions—Broadcasting (including AM,
FM and Television); Common Carrier (Telephone and
Telegraph both domestic and international); and Safety
Services (Aviation, Marine, Mobile with the latter in-
cluding public mobile radiotelephone, fire, police, high-
way maintenance). Under the divisional structure four
Commissioners would serve on a division, including the
FCC Chairman as an ex-officio member, while broad
policies involving different services and frequency allo-
cation matters would be delineated by the en banc or
entire Commission.

TELECOMMUNICATIONS CONFERENCE TO
CARRY ON—FEven though the International Telecom-
munications and Radio Conferences concluded a mas-
terful job of accomplishment at Atlantic City during the
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past 412 months, the task still has to be carried en. Key
American governmenal officials have been designated to
complete the tasks set up at the Conferences—the prep-
aration of the World Frequency List through the Pro-
visional Frequency Board and the newly created Inter-
national Frequency Registration Board which will in the
{uture register and determine frequency assignmenis to
avoid interference and to permit the greatest utilization
of the spectrum, and the Administrative Council of the
International Telecommunications Union which will
hold periodic meetings to determine questions of policy
for the radio and telecommunications organizations of
the world. Representing the United States on the Inter-
national Frequency Registration Board and elected the
Board’s Chairman is Captain Paul D. Miles, now chief
of the FCC Frequency Allocations Division who had a
distinguished career as the Navy Department’s leading
frequency expert during the war and before that as a
radio engineer in communications and broadcasting.

MOBILE RADIO HEARING AGAIN POSTPONED—
For the third time, FCC has postponed its hearing on
the general mobile radiotelephone services which is
viewed as giving the foundation for frequency assign-
ment, licensing and regulatory pelicy-making. Due to
crush of broadcasting and FM and television cases and
problems and length of International Telecommunica-
tions Conference, the Commission has shelved original
hearing date of latter part of September back to Oct. 27
and now has slated the proceedings to start Dec. 8.

MISCELLANY—Willett Co., large Chicago truck and
bus company, using Raytheon equipment, reperted to
FCC savings in vehicular operations and 99% reli-
ability in radio service . .. State highway departments
plan large program of equipping maintenance vehicles,
bulldozers, etc., with radio . . . Radio Technical Com-
mission for Aeronautics now has been designated as
government agency, instead of Civil Aeronautics Ad-
ministration, to formulate radio equipment standards
for cargo and passenger aircraft; CAA then to distrib-
ute technical standards orders among radio manufac-
turers, eliminating neccessity of prior certification of
equipment by CAA.

ROLAND C. DAVIES
Washington Editor
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Gives you Solid SILVR CONDUCTIVITY plus SPRINGINESS
of Beryllium Copper

Here’s the General Plate Laminated Metal that
you have been waiting for . .. General Plate
Silver on Beryllium Copper. This laminated
combination gives you the good conductivity
of silver. .. which was lacking where only
Beryllium Copper was used ... plus the

springiness of beryllium copper.

General Plate Laminated Silver and
Beryllinm Copper is available in com-
binations of silver on one side or both
sides . . . or silver between two layers

of beryllium copper {(centerlay).

GENERAL P

From tiny switch blades to heavy strips...
General Plate Laminated Silver and Beryllium
Copper will give you better performance plus
long life. Investigate this new metal com-

bination, today. Write for information.

LATE COMPANY

etals and Controls

s M
pivision of Ko A CHUSETTS

ATTLEBORO,
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AUTHORIZED WAA ELECTRONICS DISTRIBUTORS

EASTERN

Autamatic Radio Mfg. Co., Inc.
122 Brookline Ave.
Boston, Mass.

Carr Industries, Inc.
1269 Atlantic Ave.
Brooklyn, New York, N. Y.

Tobe Deutschmann Corp.
863 Washington Sireet
Canton, Mass.

Electronic Corp. of America
353 West 48th Street
New York, N. Y.

Emerson Radio & Phonograph Corp.

76 Ninth Ave.
New Yorl, N. Y.

General Electric Co.
Bldg. 267 ; 1 River Road
Schenectady, N. Y.

General Electronics, Inc.
101 Hazel Street
Paterson, N. J.

Hammarlund Mfg. Co., Inc.
460 West 34th Street?
New York, N. Y.

Hytron Radio & Electronics Corp.
76 Lafayette St.
Salem, Mass.

Jahanns & Keegan Co., Inc.
62 Peari St.
New York, N. Y.

Newark Electric Co., Inc.
242 West 55th St.
New York, N. Y.

Radio Parts Distributing Co.
128 West Olney Road
Norfolk, Va.

Smith-Meeker Engineering Ca.

125 Barclay Street
New York, N. Y.

Standard Arcturus Corp.
99 Sussex Ave,
Newark, New Jersey

Sylvania Electric Products, Inc.

Emporium,
Pennsylvania

Technical Apparatus Co,
165 Washingten St.
Boston, Mass.

Tung-50l Lamp Works, Inc.
95 Eighth Ave.
Newark, New Jersey

W. & H. Aviation Corp.
Municipal Airport
Rochester, N. Y.

MIDWESTERN

American Condenser Co.
4410 N. Ravenswood Ave,
Chicago, Hl.

Belmont Radio Corp.
3633 5. Racine Ave.
Chicago, IlL

Electro-Voice, Inc.
Carroll & Cecil Streets
Buchanan, Michigan

Essex Wire Corp,
1601 Wall Street
Fort Wayne, Indiana

E. F. Johnson Co.
206 Second Ave., 5. W.
Waseca, Minnesota
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Yes . . . these WAA Approved Distributors
have large inventories of valuable, hard-to-get,
electronic materials and equipment. These vast
stocks of tubes, devices and apparatus were de-
clared surplus by the Armed Forces. Investi-
gate . . . fill your present and future need while
inventories still permit large purchases and
wide selection.

Purchasing of this equipment has been sim-
plified to a high degree. These WAA Approved
Distributors were selected on a basis of their
ability to serve you intelligently and efficiently.
Write, phone or visit your nearest Approved
Distributor for information concerning inven-
tories, prices and delivery arrangements. Youw’ll
find you can “Save with Surplus”.

SOUTHERN

Southern Electronic Co.
611 Baronne Street
New Orleans, La.

Navigation instrument Co., Inc.
P. O. Bex 7001, Heighis Station
Houston, Texas

PACIFIC

Cole Instrument Co,
1320 5. Grand Avenue
Los Angeles, Calif.

Hoffman Radio Corp.
3761 S, Hill Street
Los Angeles, Calif.

g OFFICE GF AIRCRAFT AND ELECTRONICS DISPOSAL ‘,i‘"il,

&,
é’q P‘_O

WAR ASSETS ADMINISTRATION [

Offices located at: AHlanla « Birmingham « Bosten s Charlofte
Chicago » Cincinnati « Cleveland « Denver « Detroit « Grand Prairie,
Tex. - Helena « Houston « Jacksonville » Kansas City, Mo. « Lifile Rack
Los Angeles « Lovisville » Minneapolis + Nashville « New Orleans « New
York « Omaha « Philadelphia « Parlland, Ore. + Richmond « Salt Lake City
§!. Louis « San Anionio < San Francisco + Seattle = Spokane « Tulsa 1374

Customer Service Centers in these and many other cities.
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Set Allocation Dates

Effective date for pufting into
force the new table- of international
frequency allocations (Tele-Tech for
Qct., page 29) have been tentatively
established. The committee that has
such things in charge has agreed to
recommend that the {requencies
above 27.5 mc go into effect Jan. 1,
1949, with those below 27.5 mc going
into force at the effective date of
the new International Freguency
List, which probably won’t be until
soime time in 1949,

Transportation Companies
Want Relay Service

Ancther message relay type radio-
phone service, this time for the use
of bus and truck operators, has been
set up, Mobile Radio Telephone Co.
has applied to FCC for authority to
construct land stations in ten cities
in five states with initial installations
for mobile equipment in 500 ve-
hicles. Head of the organization is
Robert J. Phillips of the Chicago in-
vestment firm of that name; associ-
ated with him are Frank J. Walker,
chief engineer of National Bus Com-
munications, Inc. and Eugene S.
Goebel (Motorola). The company
plans to provide message relay serv-
ice with no direct connection between
the mobile system and the telephone
lines.

Highway Engineers
Plan Radio System

American Association of State
Highway Engineers is considering use
by members of their own radiophone
equipment. A five-member technical
committee has been set up to con-
sider relative costs between common
carrier methods and a states owned
system. H. A. Radzikowski, chief of
the bureau of public roads mainte-
nance division, is secretary of the
committee which also will suggest
equipment specifications and geo-
graphical allocations of frequencies
for the service.

W2XJT-TV Now Operating

The New York area has another
television transmitter in operation
on an experimental basis. W2XJT,
owned and operated by William B.
Still is operating on channel 13 Tues-
day, Thursday and Saturday eve-
nings between 8 and 8;30. Station is
located in Jamaica, Long Island,
plans soon to start daytime schedules.

TV for Venezuela?

Venezuela may soon have a tele-
vision broadcaster. It is reported that
American technicians, backed by
American money, are now negotiat-
ing for construction of a station in
Maracaibo.
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News of the Industry

!

l RAILROAD RADIO |
o

Arrangement of the Western Electric radio

equipment in the General Motors “"Train of

Tomorrow’’, permitting passengers fo call
anywhere while irain is en route

British to Expand
Television Coverage

Television is going ahead rapidly
in England. British Broadcasting
Corporation, post-office monopoly,
plans expansion to cover all popu-
lous centers, first attempt to be a
relay between IL.ondon’s Alexandria
Palace transmitter. only one in the
British Isles, and Birmingham. BBC
operates on the Marconi-EMI sys-
tem, with a 405-line picture. At
present there are approximately 12
manufacturers producing TV sets
which sell for from $200 to $500.
Until the recent fuel shortage about
2,400 sets were made weekly. Total
sets in use as revealed by license
($8) statistics was 21,300 in June
of this year.

Cliff Dwellers TV Solved

Television Broadcasters Assn., Inc.,
believes the apartment house televi-
sion antenna problem has been
solved. At any rate, it has dissolved
its sub-committee, formed for the
purpose of finding a solution to the
problem when New York apartment
house owners last February banned
TV antennas on their buildings. Two
master antenna systems, now avail-
able, have made further solution
finding unnecessary.

Citizens Mobile Service

Extending the usefulness of mobile
radiophone equipment, a group of
business and professional people in
Freeport, (Long Island) N. Y, is to
institute a “Telephone Answering
Exchange” in conjunction with mo-
bile  transmitting and receiving
equipment to be installed in the ve-
hicles of subscribers to the service.
The answering exchange will receive
messages from radic equipped cars
for relay over the land lines. Simi-
larly, the exchange will be able to
reach subscribers’ vehicles through a
selective calling system. The service
will be operated by Freeport Com-
munity Radio Association of which
John A. Shell, M.D. is president, Les~
ter A. Wood, owner of a shipbuilding
construction firm is vice-president
and secretary, and supervising man-
ager is Maurice D. Helland, head of
the radio marine sales and service
organization bearing his name.
Twenty-four hour service will bhe
given with a central FM transmitter
operating in the 152.03-157.29 mc
band. Subscribers will pay approxi-
mately $10 a month.

NBC Shakes Up
Engineering Personnel

A number of changes in the exec-
utive staff of the National Broad-
casting Co. have been made to fa-
cilitate expansion plans in the tele-
vision field. Vice-president John F.
Royal has been made assistant to
executive vice-president Frank E.
Mullen. Personnel of the television
department will report to Noran E.
Kersta, who works directly under
Mullen. To permit vice-president
and chief engineer O. B. Hanson to
devote most of his time to TV, George
McElrath has been appointed direc-
tor of engineering operations. He
will assume responsibility for man-
agement and the operation of the
technical aspects of sound broad-
casting. Charles P. Hammond has
heen made assistant to the execu-
tive vice-president. James H. Nelson
has become director of advertising
and promotion. Robert E. Shelby,
formerly director of technical devel-
opment, has been appointed to the
new post of director of television en-
gineering operations. His place is to
be taken by George M. Nixon, for-
merly assistant director.

CONVENTIONS AND MEETINGS AHEAD

November 3-5—National Eleetronlcs Con-
terence. Edgewater Beach Hotel, Chicago.

Nov., 17, 18. 19—Rochester Tall Meeting,
RMA Engineering Dept. and IRE, Hotel
Sheraton. Virgil M. Graham, Chairman,
Syilvania Electric Products. 40-42 Law-
rence street, Flushing, N. ¥,

www americanradiohistorv com

March 22-25—IRE conventlon and Radio
Engineering show, Grand Central Palace
and Hotel Commodore, New York.

May 10-15—Radio Farts and FElectronie
Fanipment. Shows, Ine,, Hotel Srevens,
Mhiraean,

89


www.americanradiohistory.com

Pocket Signal Generator
(Use Inquiry Card, Mentioning No. 1101)

The “Signalette’” pockei-size signal gen-
arator, consisting essentially of a nulci-
vibrator, proeduces rf, IF, and AT fre-
quencies simultaneousiy from approxiniately
25300 cyeles through 26 me. Operating on
either 110 ¥V ac or de, the generator has
a fundawmnental frequency of approximalely
2300 cycles, modulated by the 60 cycle sup-
ply, when used on the ac line. Successive
harmonics are separaled by 2.5 Ke¢ and ienn
to bhlend together in the test spealker inio
a contipuous, easily idencified tone. Anp-
proximately 9% in. long and 1% in. in dia-
meter, the unit weighs only 9 oz It has an
adjustable output altenuator and is com-
pletely isolated from (he power source.--
Clippard Instrument Laberatovy, Ine., 1123-

St.. Cincinunti, Ohio.
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Dual Channel Oscilloscope
{Use Inquiry Card, Mentioning No. 1102}

Designed particularly for applications in
the high Irequency region, model E-2G15
dual channel o=scilloscope comprlses two
separate ehannels opervating Into a type
5Z2P dual gun cathode ray tube, which is
availahle in any ot the standard phosophors.
Tor photographie applications the instru-
ment can be supplied equipped with General
Radio Tvpe &51-AE oscillograph recorder.
Switches are provided to permit independent
operaticn of the X-axis, sweep, and grid
modulation tunctions, or commmon operation
of the two channels, Separaile external con-
nections may be made to the § deflection
plates and 2 second anodes. A sawtooth time
base wilh a irequency range from § ¢ps 1o
500 lic is provided, as well as a triggercd
sweep for the study of transients, Taving
wriling rates of 0.2, 8.5 1, 5 20 and 200
microseconds per inch, Internal blanking of
the trace is provided. Vertieal amplifiers
for each ehannel have a uniform frequenc:
response within =#= 109% from 20 cycles to 4
me, while the response of the horizontul
amplifiers is uniform within == 109 from
S eycles to 1 me. The instrument operales
on 115 V. 60 cycles —Electronic Tube Corp.,
1200 East Mermaid Ave.,, Philadelphia 18.
Pa.
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‘New Lab and Test Equipment 1

Aundio Frequency Meter
(Use Inguiry Card, Mentioning No. 1103)

AModel 200 audio frequency meter permits
direcl measurement of awdio freguencies up
1o 30,000 cyeles in six ranges from 0 o
100 2000 1000 3.0 10.000; ana 30.000
cyeles. The cir s of an input volt-
age amuylifier followsd by twe limiting am-
nlitfiers. an RC integrating cirenit and a full-
wave rectifier, the de ouiputl ef which is a
Iimenr (unction of freguency. Sensitivity 19
X minihmum of .5 YV input. It will operate
un anv wave form with peak ratios of less
than § to 1, A 3-in. fan tyvpe meter with
two scales provides easy visibility., The in-
strumenl operates on 110 V, 60 cyele. —
Barker & Willlamson, Ine., 237 Fairfield
Ave,, Upper Darby, Pa.

Test Oscillator
(Use Inquiry Card, Mentioning No. 1104)

Providing three fixed frequencies of 455
ke, 600 lce and 1500 ke For high speed align-
ment of radio receivers, RCA typc WR-6TA
lest o=cillator contains a compensated Hart-
ley-type oxcillalor which maintaing stable
operation over the frequency range of 100
ke to 30 me. An internal 400-cycle modula-
tian source is adjustable up to 509%. and
il jack is provided for external amplitude
modulation. Four-step attenuator levels, in
addition te fine adjustment, provide con-
linuous control of rf output from 4 micro-
vilts to one volt wilhout necessity of chang-
ng leads. RF leakage through the ac line
and through the case is reduced by a line
fitter and duoal shield’ng, A signal injection
probe simplifies application of tests signals
(o any part of the veeeiver without use of
clip connections. The unit utilizes miniature
tubes,—Radio Corp. of Americ RCA Vietor
Dv., Camden, N. J,

i

Frequeney Meter
(Use Inquiry Card, Mentioning No. 1105)

Consisting of a pentagrid converter, high
in audio amplifier, and loudspeaker the
Kay-Lak heterodyne detector is used to
compare an unknown freguency wilh that
vt a signal generartgr. This svslem permits
comparison of fundamental frequencies ovey
the entire vange, thereby eliminating possi-
Lle ambiguities, The unit will measure sig-
nals of 100 microvolls and is usable from
200 cyeles to 59 me. Local broadcast sla-
tions may be picked up as frequency stand-
ards for checking laboratory oscillators.
Audio frequencies may be measured as well
as  radio frequencies Dby the zero-beat
method. —Kalbfell Laboratories, Inc.. 1076
Morena Blyd., San Diego 10, Cal.
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Signal Tracer

{Use Inguiry Card, Mentioning No. 1106)

Model TS-5 pocket ‘“‘Stethoscope’ signal
tracer 1is comparable in performance to
bench type Models TS-2 and TS-3. It will
trace a signal through a receiver or other
electronie device mevely by applying a
probe to kKey peints of the circuit. The unit
contains its own PM dynamic speaker and
tiag provisions for Theadphone operation.
Any standard type volt-ohim-milliammeter
may be plugged in to make an effective rf
vacuum tube voltmeter, Model TS-~3, which
weighs only 31! 1bs. complete, operates on
115 'V, 50/60 cyele, ac. It is 4Lz in. wide,
2 deep and 8% in. high.—Feiler En-

neering Co., 422 §. Denarborn St., Chicago

icrooscillograph
(Use Inquiry Card, Mentioning No, 1107)

Making possible the single-sweep rvecord-
ing of three simultaneons phenomena at fre-
aquencies up to 10,000 me¢, this high-speed
microoscillograph  extends the freguency
range of single-sweep recording by a factor
of approximately 10 over previous limits im-
posed by transit-time distortion. The elec-
Lron beams are focussed to writing spots of
.01 mm diameter, to permit a reduction in
size by a factor of 100. Records are made
by single-sweep tracing directly on the
photegraphic plate, which is inserted into
the vacuunm chamber through a vacuum
lock, Nine sets of 3, or 27 oscillograms
can be recovded on 2 single 1% x 13 in,
plate with no overlap, The beam accelerats
ing potential is adjustable in 10,000 volt
steps up to 50,000 V. Yacuum is maintained
hy an oil-diffusion pump backed by a two-
slage mechanical pumyp. Tap water at the
rate of 0.3 gals. per minute is required for
pump coollng, TPower consumption is 1 kva
at 115V, 60 eveles, ac.——Central Research
Y.aboratories, Inc.. Red Wing, Minn.
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Cupucitance Bridyge
(Use Inquiry Card, Mentioning No. 1108)

Designed (o All the gap berween audio-
frequency bridges and radio-frequency Lypes,
type 716-C capacitance bridge rmeasures ca-
pacitance and dissipation at all frequencies
belween 30 eveles and 300 ke, The circuit
is a onventional ‘Schering bridge, using a
General Radio precision capacitor as stand-
ard, and provided with a shielded input
transformer having polystyrene tape insnla-
tion. Direct-reading capacitance range is
100 mmfd to 1 mid at 1,000 cycles and 100
mmfd to 1100 mmfd at the other fregnen-
cies. Using the substitution method of
measurement, the range extends from 0.1
mmfd to 1,000 mmid. Dissipation factor
range is from .00002 Lo 0.56. Accuracy is
= 0.29, for capacitance andx 29 for dis-
sipation factor. Applications include meas-
urement of dielectric constant as function
of frequency, elfect of surface water films
on insulators, the Boella effect in resistors,
etc, The bridge is supplied either in a wal-
nut cabinet or for rack mountlng,—General
Radio Co., 275 Massachuselts Ave., Cam-
bridge 39, Mass,

Signal Generator
(Use Inquiry Card, Mentioning No. 1109)

Crystal-control precision is combincd with
portability in the compact model 117 Mini-
Signal generator, which is designed for
operation on any 110 volt, ac or dc power
supply. In conjunction with the appropriate
erystal any fregquency from 100 ke to 10.§8
mec may be obtained, with harmonic opera-
tion possible far higher frequencles, The rf
gignal can be modulated with an audio fre-
quencgy oOf approximaltely 400 c¢ycles. A
contiuuously variable attenuator and an oft-
on switch are provided. Premier PL-100
wire-mounted c¢j tals are used, having a
precision of == 45%.—DPremier Crystal Lab-
oratories, 57-67 Park Row, New York 7.

.

ANNOUNCEMENT

For the convenience of read-
ers, all descriptions of new
products have been assigned
IDENTIFYING NUMBERS.
For further information.
please use the Prepaid In-
quiry Card appearing at page
85 in this issue and Identify
the product by the number
assigned to it.

Frequency Calibrator

(Use Inguiry Card, Mentioning Ne. 1111)

For usc in checking transniitter carrier
frequencies and station monitors against
WWYV  in compliance with FCC require-
ments, No. 90515 and No. 90511 fregueney
calibration units are particularly useful to
FM broadecast stations. Model 90515 unit
combines the functions of the secondary
frequency standard Model %0505 (at right)
and the high fregquency multiplier and crys-
tal mixer units Model 90511 (at left). The
multiplier unit, whieh is available sepa-
rately, consists of two double-function $J96
tubes, both wused as double mnltipliers to
obtain an output ¢f 81 me. This output is
mixed with the transmitter signal by means
of a 1N34 germanium erystal. Tuning of
the multiplier stages is fixed, while the
mixer stage is provided with variable tuning
from the front panel. The entire assembly
is mounted in a cabinet 9% in. high x 13 in.
wide x 102% in. deep—James Millen Mfg. Co.,
150 Exchenge St., Malden. DMass,

¥ = )
TV Monitoring Oscillosope
{Use Inguiry Card, Mentioning Na. 1110)

Tiseful in the design and development of
television scanming circuits, this monitoring
oscilloscope, equipped with a 7TGPP4 cathode-
ray tube, permils the visual examination of
various timer and shaper waveforms and
their relative pbases. Two vertical input
channels are provided for the simultangous
cxamination of harmonically related signals.
each channel having a sensitivity of 0.5 V
rms per in. of vertical deflection. Separate
step and fine altenuators are provided for
each channel. Response is uniform from 31
cycles o 4 me. ‘The horizontal time base is
a 60-cycle sawtoolh wave, with a selector
switch perwmitting choice of either 9§9% or
29, duration. External signals for hori-
zontal deflection can be inserted fromx the
front panel. A phase conirol permiis full
360° phase rotation of the time base for the
inspection of any portion of the wertical
signal. Vertical separation of odd and eveu
tines from zero to 2 iu. can be effected Ly
means of a trace separation control pro-
supply is built in.—Teleguip Radio Co., 1901
South Washtenaw Ave, Chicago 8, 111,
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Thermistor Bridges

{Use Inquiry Card, Mentioning No. 1112)

Providing low power rf measurements ex-
tending into the microwave region, thesc
two thermistor bridges have good accuracy
up to two milliwatts, Type TBN-78E is
designed  for continuous «doty at normal
ambient ftemperatures., where measurements
in 8 X and K micrownave bands may be
made accurately with rf measuring heads.
Seusjtivity is essentially linear, but a ceali-
bration curve is required for each rf head
used. The instrumeni, weighing 14 lbs, is
designed Tor 100-130 volt, 60 cyele, Typ=
TBN-68E  thermistor bridge contains a
Wheatstone Dbridge circult with three pre-
cision resister armns and requires an exteraal
oven and thermistor mouni, An amplifier
and a stabilized 2000 cycle source for the
hridge, as well as a stable dc source for
substitulion measurement of rf power aive
provided. Accurate full scale meter readings
are possihle for 23 microwacts to 2 milli-
watts, The instrument is designed for 115
velt, B0 cyele, input. It weighs 54 1b.—
Sylvania Eleetric Products Inc,, 500 Fifth
Ave,, New York 18.
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Electronic Microammeter
(Use Inguiry Card, Mentioning No. 1113)

Model 301 electronic microammeter provides
five sensitivity ranges from .01 to 100 micro-
amps full scale with 10 millivolts fullscale
input on all ranges, and cannot be damaged
by overload. The Iinstrument can also be
used as a null-deiecting galvanometer with
a sensitivity of 10 millivolts full scale. The
instrunient contains a de amplifier, stabilized
with negative feedback, having negligible
zero drift after warm-up and negligible
zero-shift belween ranges. The nnit oper-
ales satisfaclLorily over an input voltage
range ol 93 to 130 volts, 50/80 cycles. Full-
scale accuracy is 3%, an internal calibration
cirguit permitting quick ‘“zero-check”. Tube
line-up includes a 63C7, 6SL7GT, VR75, and
VR%0. The instrument has a wide range of
applications in the fields of bio-physical re-
search, photoelectricity, ionization gage cur-
rent measurements, hlgh-resistivity meas-
urements, clc.—Beta Electronies Co,, 1762
Third Ave., New York 2§.

Tube Tester Socket
{Use Inguiry Card, Mentioning No. 1114)

A nine-pin socket, which may bc adapted
to any Hickok tube tester at low cost, has
been made available. Conversion is made
by merely drilling a larger diameter bole
where the present socket is now located.—
Hickok Electrical Instrument Co., 10514
Dnpont Ave., Cleveland, Ohio.

FLong-Life Battery
{Use Inguiry Card, Mentioning No. 1115)

The VSO0826 is a sealed-in-steel radio “'A”
battery especially designed for use in smallar
sets and intended to replace ordinary flash-
light cells for this purpose. The battery has
twice the power life of conventional flash-
light cells and does not swell or leak, since
it is completely covered by a steel jacliet.—
Tube Dept., Radio Corp. of America. RCA
Yictor Div.. Camden, N .

Mismatch Meter
(Use Inquiry Card, Mentioning No. 1116)

The Mega-Mateh is an elcctronic instru-
ment for measuring veflecled energy over a
wide frequency band of 1 to 2560 mc and
higher. The instrument presents a vyisual
display of reflected energy over any band
up to 30 me. Mismatches between trans-
mission lines, autennas ete. may be ob-
served and measured. The unit, which is
provided with a precision frequency meter,
does not utilize slotted lines, moving parts,
directional couplers, or other frequency-
sensitive devices. 1t may be used to measure
input and output impedances of transmis-
siong lines, antennas ete.—IKay Electric Co.,
34 Marshall St., Newark 2, N, J.
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L Parts for Design Engineers

P

Wire Wound Resistors

(Use Inquiry Card, Mentioning No, 1117)

A new 5-watt size has heen added to the
Brown Devil line of 10 and 20-walt vitréous
enameled wire wound resistors. It is avail-
able in rcsistance values of 1 to 10,000 ohms
and has a standard tolerance of =109,
The new size has 1% in. copper wire leads
and is of all welded construction—Ohmite
Mfg. Ce., 4932 Flournoy St., Chicago.

Ceramic Coil Form
(Use Inquiry Card, Mentioning No. 1118)

Eliminating the need for speecial holes to
take leads or mount terminals, this Auted
steatite coil form may he stocked for uni-
versal use regardless of holes required for
taps and terminals. The form features
dovetail grooves, taking either the tap lead
from any part of the winding and passing
it down under the turns ta either end ov
taking a spring clip, which slides along the
form to anhy desired point. By means of a
metal base, with prongs fitting into Lhe
ends of ithe grooves, the coil form can be
mounted in place. For iron core Luning a
cap can be snapped over the end of the
form and tapped in the cenler.—Henry L.
Srow]ey & Co.. 1 Central Ave., West Orange,
N. J.

Television Capacitor
(Use Inquiry Card, Mentioning No. 1119}

An addilion to a line of television and

high voltage capacitors, type T-115 is a
3 x .1 mfd. ecapacitor, rated at 50 ¥ dc
working and having dimensions of 1% «x
3% x 2 in. The unit iz provided with (hree
high wvoltage bakelite cone insulated screw
terininals with Lthe case common to all sec-
tions, The capacitor is impregnated and
filled with Dvkanol and hermetieally sealed
in a metal housing.—Cornell-Dubilier Tlec-
tric Corp., South Plainfieid, N, J.
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Mercury Contact Relays
(Use Inquiry Cuard, Mentioning No. 1120)

Unaffected by changes in humidity, pres-
sure, temperature, moisture, dirt and cor-
rosion, beeause they are sealed in gas-filled
glass envelopes, Tvpe 275 and 276 mercury
contact relays have a life expectancy of
more than 109 operations when operated
within their ratings. The highly sensitive
compacl units have a repetitive precision
within one per cent of their minimum op-
craling current. The use of constantly-
replenished mercury wetting of the contact
surfaces assures low contact resistance,
elimination of chatter and prevention of de-
levioralion of the underlying metal. Total
current through front and back contacts
should not exceed 5 amps rms on a continu-
ous basis, A metal casing wilh standard
octul  basc surrounds the sealed-in glass
switching units.—Western Electric Co., 193
Broadway, New York 7.

LIGHT RAYS ENTER PLAS
FRONT B REFLECT ONDIAL—3

DIAL PLATE
METER
PANEL

-

Hluminated Meters
{Use Inquiry Card, Mentioning No. 1121)

Solt effects result from this indirect
method of illuminatling clear plastic meters
through light directed against the back of
the case. piped through the plastic and
diffused over the front and dial. The melers
are mounted in the usual way., An extra
hole in (he imounting panel peTmits light
Lo reach the back aof the case. The iight
bulb, is mounted outside the meter case and
at a sufiicient distance, so as not to affect
the instrument. Jlodels 352 (ae), 331 {(dc)
and model 103 are available with clear plas-
lic cases for vear illumination.—Assembly
I'roducts Ine., Main & Bell Sts., Chagrin
Ialls, Ohto,
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Wire Protector
(Use Inquiry Card, Mentioning Ne. 1122)

A tough, shatterproof, water repellent
fransparent wire protector—Snapon Wire
Guard—can be installed anywhere and pro-
vides eflicient Dprotection at friction points,
Supplied in 6-ft. sections, any two sections,
which may be cut to smaller sizes, interlock
and overlap, permitiing continuous installa-
tions. The protector is inolded to fit best
over #4 and #6 wires—Martin M. Stekert,

45 West 34 St, New York 1,

Plastic-encased Capacitor
(Use Inquiry Card, Mentioning No. 1123}

Type PLA, a compact tubular electrolytic
capacitor measuring only % in. in diameter
and 2l in. in length, has heen added to
the Amcon line of plastic-encased capaci-
tors. Worliing voltages range from 25 to 450
¥DC. The plastic cases, hecause of their
good dielectriec properties. provide better
operating effictency and improved electrical
characteristics. — American Condenser (o,
1410 N, Ravenswood Ave., Chicago 40, IIL

Hermetic Sealing
(Use Inquiry Card, Mentioning No. 1124)

The Eleclro-Seal hermetic sealing process
for the protection of electronic and elec-
trical components consisls of the following
steps: (1) designing of a suitable enclosure,
base, brackets and terminals; (2) manufac-
turing or supplying the component parts:
(2) assembling, wiring and sealing these
components into the enclosure. A high
vacuum exhaust removes moisture and air
from the enclosure. Then the enclosure is
filled with nitrogen, air or other desired
gases or ligquids. The illustration shows a
few of the standard cnclosures mow obtain-
able; others can be designed to specific re-
quirements.—EJectro-Seal Corp., 916 Lee St.,
Des Plaines, I

Selenium Rectifier
(Use Inguiry Card, Mentioning No. 1125)

Specifically desigued for relays and Iow
current control applications where space is
limited, modet RE-8M20F selenium rectifier
is rated at 116 V ac 80 V de at 10 ma.
The reclifier has a tubular Bakelite case
3% in. in diameter x 1% in. long., with
four 2-in. leads, TL mounts on two standard
screws and is sealed.—Bradley Laboratories,
Inc., 82 Meadow St., New Haven, Conn,
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Coaxial Relay
(Use Inquiry Card, Mentioning No. 1126)

Type 7206¢ coaxial relays have an 1f
power rating of 8§80 watts at 100 me. This
new series of coaxial relays has been de-
signed for SPDT switching of 52 and 75
ohm RG cable.  Outside contacls are for
auxiliary c¢ircuits.—Advance XEleetrie and
Relay Co., 1260 West 2nd $t., Los Angeles,
Calif,

High Power Batieries
{Use Inquiry Cord, Mentioning No. 1127)

These new high-powered. light weight
battery uniis offer advanrtages where high
power is required with minimum space and
weight. Standard Type A M. units can de-
liver up to 30 watls per cubiec in. and 360
watts per pound; they can be slored with-
out deterioration. Voltage is maintalned
nearly constant throughout the life of the
units. Supplied in dry form, they arc
readily activated by brief immersion in
water. Standard units are availablc from
1.5 to 112 V, in capacity ratings up to 18§
ampeére-hours, and with power raiings up
ta 2.8 kw.—Burgess Battery Co.. AM. Dept,,
Freeport, 111

Neutralizing Capacitor
(Use Inquiry Card, Mentioning Neo. 1128)
NZ-10 neutralizing capacitor provides a
long lealkage path hetween (he plates and

ground. The unit is designed to neutralize
any tube having a grid to plate capacitance
of 10 mmfd or less. Maximum capaeity
is 10 mmid, mintmum 2.3 mmifd. Flate
spacing is adjustable from 1/16 to 5/2 in.
Peak voltage rating is 3000 at minimum
gap. The locking device and rotor adjust-
ment may both he operated by a screw-
driver.—Hammarlund Mfg. Co., 460 W. 34
St., New York 1.

Electrolytic Capacitors
(Use Inquiry Card, Mentioniug No. 1129)

Midget-can electrolytic capacitors, hereto-
fore available in wvoltage ratings up to 450
de working, are now also being supplied in
higher voltage ratings of 500, 600, and 700
dc working, or 650, 750, and 850 surge volts
respectively. Capacitanee values are §, 10,
12 and 16 wfd. Centainer sizes are compact,
consistent with the original PRS Dandee
line. The units are electrically Iinsulated
with special waxed-papcer jackef, the ends
being spun over the can rim, to eliminate
the possibility of shorts, if leads are bent
close to the units.—Aerovox Corp.,, New
Bedford, Mass
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ANNOUNCEMENT

For the convenience of read-
ers, all descriptions of new
products have been assigned
IDENTIFYING NUMBERS."
For further information,
please use the Prepaid In-
quiry Card appearing at page
85 in this issue and Identify’
the product by the number
assigned to it.

Variable Capaciiors
{Use Inquiry Card, Mentioning No. 1130)

This line of variable capacitors features
butterily rotor construction to permit
grounding rotor at center of rf voltage
point and includes opposed stator sections
to provide short rf paths. JCX units are
constructed of stainless steel shafts and tie
rods, heavy rounded aluminum plates and
high quality insulating materials. 'Three
standard types are available, having capaci-
ties of 100 mmifd., 50 mmfd., and 25 mmfd.
par section.—Barker & Williamson Inc., 237
Fairfield Ave,, Upper Darby, Pa.

Miniature IF Transformer
{Use lnguiry Card, Mentioning No. 1131)

Specially molded iron cores provide high
"Q” for this line of low-cost midget I
transformers. Specialiy treated mica com-
pression trimmers are used to maintain
stability and facilitate alignment. Capac-
ity coupling bhetween windings is minimized
due to the high dielectric constant of the
platform material, The windings on the
iron cores are formex wire (0 provide high
hreakdown resistance. The units are pre-
aligned to 455 kc. They are monnted in
a can % -in. square x T% in. high.—Stan-
wyck Winding Co., 102 Soutlh Lunders St.,
Newburgh, N. Y.

Malti Contact Relay
(Use Inquiry Card, Mentioning No. 1132)

IDesigned primarily for appliances, vending
machines, etc., this multi-contact ac relay
is available in ratings of 5 amps., 115 volis,
ac, Or 3 amps.,, 24 volts, ac. The two-elr-
euit relay occupies only three cubic inches
and is ¢uiet in operation. All ferrous parts
are protected from corrosion. The molded
phenolic insulators have stable dielectric
strength and provide 1/16 in, creeping he-
tween afdjacent contarct rings.—Gencral
¥lectric Co., Schenectady, N. Y.

Radio Conitrol Designations
(Use Inquiry Card, Mentioning No. 1133)

A decalcomania form with radio broad-
cast words is available for identifying equip-
ment controls. The words, such as AUDIO,
ON, OFF, MIXER, VIDEQ, etc.. are clipped
out, moistened and rolled on near the eon-
trol. The letters are gilt, edged in black.
M. J. Weiner, 545 5th Ave., N.Y.C.
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RF Power Supply Coils
(Use Inquiry Card, Mentioning No. 1134)

This line of rf power supply transforiers
is designed for use in television receivers,
cathode-ray oscilloscopes and other eguip-
ment requiring a4 safe low-current, high
voltage source of power. Sizes avatlable
are: 1, 2.5, 4, 5. and 10 kv. All are con-
servatively rated at 250 microamps., and
each includes pritnary, secondary, feedback
and rectifier filament windings. All coils
are Q-max treated. A circuit diagram is
included with eaeh coil.—Electronic Engi-
neering Service, Box 72, Ridgewood, N. J,

TR .

Pick-up Adapier
{Use Inquiry Card, Mentioning No. 1135)

The Vibromaster type M adapts the West-
ern Dlectric 54 arm to aecommmodate the
GE variable reluctance or the DPickering
1260 cartridges. The adapter 1is inter-
changeable with 9A heads and provides cor-
reet balance when used with the §A arm
and either cartridge. No soldering is neces-
sary for attachiment to cartridge lugs, Out-
put of the cartridges at 10 cm. per second
stylus veloeity is 25 millivolts for the Pick-
ering and 11 millivelts for the GE.—Techni-
cal Products Tnternational. 453 West 47 St.,
New York 19,

Crystal Holder Socket
(Use Inquiry Card, Mentioning No. 1136)
Designed specifically for use with the

midget hermetically sealed CRT erystal,
No. 33302 erysial holder socket is 1made
of steatite and has contacts of silver plated
phosphor bronze. Pin spacing from center
10 cernter is 0.5 in., pin diameter 0.05 in.
The tllustration shows sockets for every
tvpe of crystal holder.——Iames Millen Mfg.
Co., 130 Exchange St., Malden 48, Mass.

Automatic Selector Switch
(Use Inquiry Card, Mentioning No, 1137}

In this new application the Ledex rotary
solenoid is wtilized for driving the rotor of
0, eircuit selector switch. The rotary solen-
oid iz converted to a rapidly oscillating mo-~
tor by means of a commutating switeh,
synchronized to close and open at the start
and end of the energized strolkke. Through
an end-engaging type rachet, the osclllating
motion drives the rotor assembly of a gang
of multiple circuit selector switches. The
solenoid, which operates on de, is available
in varions values of stroke up to 95°.—G. H,
Leland XIne., 123 Webster St., Dayton 2, Ohio.
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Communications Components

N
o

Internationul Broadcast
Transmitter
(Use tnquiry Card, Mentioning Ne. 1138)

Quick, continuous tuning from the tromt
panel over its entivre freguency range of
2.85 to 22.5 mcs. is a featnre of this 20 low,
CW or TS transmiller, for international
broadcast and communications service. The
circuit includes inverse feedback for low
noise and distortion and high fidelity per-
formance. Crystal control is provided by
means  of  a  six-position  erystal  swileh:
crystal  frequency range is  2.85-7.°F M
Power output is 20 Ikw on CW or frequency
shifl. and 153 LKkw on phone. Frequency le-
sponse varies less cthan 2 db from 30 o
10.000 cps. An audio input level of 6 milli-
watts (500 omm Dalanced input) produces
1009 modulation at 1000 ¢cps. On-off keyinw
speed is 400 wpm; freguency shift keyving
700 wpm or better. The fube line-up in-

cludes: 4—8066A s, f—35Ta N s
3—807's, 1-—813, §
68F7's, 2-—828's, 2—889R's, 1—O0Z3VR-1
and 2-—0D3/V1150s. Protect cireu

comprisc Mmechanical and electrical inter-
locks, rocyveling and overload velays. The
illustralion shows exciter, tow voliage rec-
tiffer, power amplifier. modutator and high
voltage rectifier.-=J. H. Bunnel & CCo,, &l
T'vospect 86, Bklyn, 1, New Yorl,

High-Gain Directional
Antennas
(Use lnquiry Card, Mentioning No. 1139)

Designed for point-to-point cominunici-
tion work in repeater and relay station
hook-ups these high gain directional an-
tennas are available in lhree models, one
ecach for the 152-162 me, 72-76 mc and 30-
40 me bands, The antenna s a 6-element
array with two driven elements. Half
wave spacing between the bays, .which are
fed in phase, eliminates nearly all side
radiation. The gain is rated at 7.6 db: when
used in pairs. overall gain of the system is
15.2 db. The antenna, made of Y“%-in. alumi-
num alloy elements, is supplied with branch
cables eonnected and sealedl against weather
inside the supporting mast. which is made
of 1% -in. steel pipe. Tinpedance is matc¢hed
—with low standing wave ratio—io all
tvpes of 50-chm transmission lines. A com~
plete line of connectors and adaptors is
available.—The Workshop Associates, 66
Needham St., Newton Ilighlands 61, DMass.
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ANNOUNCEMENT

For the convenience of read-
ers, all descriptions of new
products have been assigned
IDENTIFYING NUMBERS.
For further information,
please use the Prepaid In-
quiry Card appearing at page
85 in this issue and Identify
the product by the number
assigned to it.

Coaxial Antenna
{Use Inquiry Card, Mentioning No. 1140)

Capible of handling power inputs up to
260 waorts, RSMC coax antenna is available
for frequencies between 30 and 200 mec.
Consitructed of aluminum and steel tubing.
the unit is easily taken apart for main-
tenance and can be supported on a roof
ridge. top of a tower or stick type pole.
Standing wave ratio is no greater than 1
to 1.25, when the antenna is connected to
a source of properly tuned rf energy through
# Té-ohmm concentri¢c line. Antenna weight
in 12 1bs.—Radio Specinlty Mfg. Co., Port-
land, Oregon.

VHF Crysted
(Use Inquiry Card, Mentioning No. 1141)

The BHE crystal, operating in the 15-100
me¢ range, utilizes a paper-thin silver-plated
quartz plate. Operation is on third, fifth
and seveoth overtones. A palr of ceramic
rings clamp the quartz plate rigidly in po-
sition.—Bliley Eleetric Co., Erie, Pa.

Amateur Exciter
{Use Inquiry Card, Mentioning Ne. 1142)

Aabsolute frequency retrace may be obtained
with Model 500 VEO exciter by beating the
nlth harmonic of the 2 me fundamental
with WWYV on 10 mc. The unit consists of
a vfo followed by four multiplier tubes
and an $07 output stage which provides
sufficient power to drive the new power
telrodes to 1 LKW input or triodes up to
300 watts input. DMultiplier plate c¢ircuiis
are of the band-pass type and do not re-
quire tuning. FEach unit is temperature
cyeled for drift compensation and is sup-
plied with calibrarion chart. Osciliator sta-
bility is virtually unaftected by line voltage
changes up to 25¢. Model 502 VFO com-
plete with ddial assembly mayv he obtained
separateiy; it is cavable of driving a 6L6 or
similar tube.—Barker & Williamson, Ine.,
237 Fairfield Ave,, Uppner Darby, Pa,

Aundio Cuabinet Rack
(Use Inguiry Card, Mentioning No. 1143)

Type FA-3-8 audio cabinet rack is 203%
in. wide and 83% in. high. Tt is 153% in.
deep and provides a 19 in. wide hy 47 in.
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high panel monnting space with 14 in. clear-
ance belhind the panels. Constructed of
sheet steel with an open front and & hinged
door on the rear, the cabinet is drilled and
tapped with No. 12-24 holes in accordance
with proposed RMA standards. A rectangu-
lar opening in the top provides ventilation.
—GE Electronies Dept., Transmitter Div.,
Electronies Park. Syracuse, N. Y.

Radiotelephone Dispatcher

{Use Inquiry Card, Mentioning No. 1144)
Designed for the 152-162 mec band, this
single unit F'M mobile radiotelephone trans-
miiter has a power output of T7T-10 watts,
crysta] drift is held to less than =2.002¢,
over a temperature range of —20 to =#§0°C.
Interference and spurious responses are Kept
to a minimum through multiple pre-selec-
tion, special shielding and carefully en-
gineered clre¢uits. In operation the trans-
mitter-receiver standby drain is 9.2 amps.
The unit is eguipped with a single control
cable and small control head, whiclk in-
cludes microphone connector and hang-up
switch., 8mall size of 17 in. x 8% in. x
53 in. has been achieved through use ol
mliniature tubes and a single vibrator power
supply for both transmitter and receiver.
Weight of the unit is 27 lbs.—Motorola Inc.,

14345 W. Augusta St., Chicago 51, Il

Television Autenna
{Use Inquiry Card, Mentioning No. 1145}

The type TFM-200 (without reflector) and
type TFM-300R (with reflector) television
and FM antennas are designed to provide
maxiinum 1response on all 13 television
channels between 44 and 216 mc as well as
wiving efficient FM reception on all chan-
nels from 83 to 108 me. TFlat frequency
characteristics have been achieved by con-
necting two broad band dipoles by means
of frequency-sclective c¢ircuits to a com-
mon trausmission line which may have an
impedance from 73 to 300 ohms. AModel
TEM-300R  (illustr.) has a constant uni-
directional reception pattern approximating
a half figure “eight” for all television
channels. Model TEFM-200 has a directional
pattern approximating a figure “eight”’,
similar to a tuned dipole. Both models are
corrosion resistant aluminum for the mast
support and ddipole U shaped rods—Collins
Machine (o., 56-21 Northern Blvd., Wood-
side, N, Y.

I - - H

LOOK FOR NEW TYPES |
OF ELECTRON TUBES
ON PAGE 76
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Audio Compensator
(Use Inguiry Coard, Mentioning No. 1146)

This audio equalizer consists of a twao-
slage “RC amplifier utllizing wype 1620
tubes. Tt requires a 6.3 V, 0.6 ammps. AT
supply, and a 186-230 ¥V de, 4 ma "B sup-
ply. The variable low freguency control
provides a maximum attenuation of ap-
proximately 22 db and a maximum boost
of @ db at 30 cps. The high [reueney
control is adjustable to previde a maximum
zain of approximately 9 db or an atlenua-
tion of 17 db at 10,000 cycles. The equip-
ment is normally connecied for =zero in-
sertion loss at 1 ke, but is capable of pro-
viding up to 25 db gain with both conivols
in the zero position. Input level is —2%
dbm; inpui and output impedances of 500.
333, 250, 200. 125 or 60 ohms are avail-
ahle. Noise level is —990 dbm; max. har-
monic distortion at 500 ecps —N.15%.--

Arlington Eleetrical Products Inc., 18 W.
23 Kt.. New York 10.

Tuned Ribbon Reproducer
(Use Inquiry Card, Mentioning No. 1147)

IModel Studio-8§1, one of the new Audax
tuned-ribbon reproducers, has a linear re-
sponse to over 10 k¢, and is fitted wilh a
special diamond stylus. TIts output is ade-
aqnate Ffor most amplifiers. The dynamic
mass of the unit is very small, point pres-
sure being 14 grams. Magnetic-cushioned
tracking and absence of torsional action are
characteristics.—Audax Co., 500 Fitth Ave,
New Yeork City.

Intercommunication System
{Use Inquiry Card, Mentioning No. 1148)

This low-priced clectrouic intercomnmnni-
cation system, supplied in a streamlined
cabinet of black plastic, is intended for
small ¢ofices and plants, requiring not more
than four substations, The “Black RBeauty™
master station is avallable in 1-2-3-4 pointl
hookup with substations with or without
the callback feature.-——Dictograph TIroducts,
Inc.. 580 Trilth Ave., New Yorl 19.
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ANNOUNCEMENT

For the convenience of read-
ers, all descriptions of new
products have been assigned
IDENTIFYING NUMBERS.
For further information.
please use the Prepaid In-
quiry Card appearing at page
85 in this issue and Identify
the product by the number
assigned to it.

Portable Elecirie Megaphone
{Use Inquiry Card, Mentioning No. 1149}

This portable electric megaphone consisls
cf a megaphone which amplifies and wuro-
jecis the voice and a batiery case power
supply. The megaphone comprises a per-
manent-magnet double re-entrant vae
speakers. and a dynamic wmicrophone and
two-stage amplifier built into the speaker
llousing. An ““on-off’” trigger switch is in a
pistol-grip handle. The horn is 12 in. long
and has a 10-in, diameter Dbell opening.
Microphone and amplifier are shock-mount-
ed. The battery case contains one 1ii-veolt
A batterv and three 45-volt B balteries.
The case measures 6% jn. in width, 5% in.
in height, and 3% in. in depth. The com-
bined weight for both units js only I3t
1s.—Phil-Mayr Mig. Co., 317 N. (lark =t.,
Chicago 26, 1.

Tone Arm
{Use Inquiry Card, Mentioning No. 1150)

Designed for use in conjunction with the
GE variable reluctance cartridge, this all
aluminum tone arm, Model G-1, is of rigid
construction, equipped with a ball bearing,
is non-resonant, free-floating and halanced.
Stylus pressure, with the cartridge installed.
js approximately 24 grams. The head is
removable. Overall length s 16 in.—Bar-
ber & Howard, East Ave., Westerly, R. I.
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Speech Input Equipment
{Use Inquiry Card, Mentioning Ne, 1151)

The 23 speech input cqulpment provides
at low cost a complete ac-operated amplifier
and control console assembly, capable of
serving either one or Lwo AM or I'M broad-
sasting studios. It contains a five-chiannel
high-level mixing cireuit for blending and
controlling level simultaneously on four mi-
¢rophone inpuu cireuits, and one input cir-
cuil. for incoming program lines. Each of
the  miercphone inputs has separate pre-
mixing amplifiers. The mixer is followed
by a three-sitage main amplifier with master
level control. The unit may be used alone
w) as part of a ecocordinated program pro-
Jduetion system,—Western Eleetrie Co., 193
Broadway, New York, Disfr. by Graybar
Electric Co.. New York.

Hearing Aid Selection
(Use Inguiry Card, Mentioning Ne. 1152)

Tresigned to enable a deafened person to
-hooxe his own hearing aid, the “Selecto-
meter” perntits the trying out of more than
40 different combinations of acoustical
sain, power putput and freguency response,
The device allows quick switching hetween
the vyarious combinations of tubes, receiv-
~rs. und electronic cireuits used in Deltone
hearing aids, so that the person being fitted
ran select for himself the precise combina-
tion  with which he hears best.—Beltone
Hearing Aid Co., 1450 West 18 St., Chicago,
1.

Power Level Recorder
{Use inquiry Card, Mentioning No. 1153}

Alordel PL high-speed power level recorder
has bLeen redesigned to provide several me-
chanical and electrical advantages over the
previous version. Three pushbutton oper-
awled paper speeds are now availahle. Model
BPL also provides easier accessibility to
the recording mechanism, scriber and po-
rentiomerer train. The price of model HPL
has not beern increased over that of model
L.—Sound Apparatus Co., 233 Broadway
New York 7.
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MINIATURE DUAL TRIODE

(Use Inguiry Card Mentionina No. 1154)

A new miniature double triode has been
developed by Dell Telephone i.abs and is
being produced as No, 396A {(coded 2C51 by
RMA). The tube differs from other dual
triodes in two respects; it has separate
catliode connections for each friode section,
requiring a new form ¢l base with 9 pins
instead of the standard wminiature 7-pin
tvpe; it is 7 -in. in diameter instead of the
usual % in. Operating conditions and
charactetistics are: Healer rating, 6.3 V,
0.30 amp,; plate voliage 300, ecurrent 18 mu.
The tube has been developed lor application
in multiplex telephony transmission circuits
and for other purposes where the two triode
sections may be independently operated be-
cause. of a shield between sections. Bell
Telephone Laboratories, New York.
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SECONDARY EMISSION
KLYSTRONS
{Use Inguiry Card, Mentioning Na. 1155)

The 2K351-53 secondary emission velocity-
meodulation oscillators are sihmilar to the
417A. reflex klystron excepl that the surface
of the reflector electrode consists of a good
secondary emitter, thus providing higher
efficiency and increased power outpuf. A
positive wvoltage from 0-500 V instend of
the usual negative voltage is applied to the
reflector electrode. When a Dbunched elec-
tronic current strilies the secondary emitter,
a much greater bunched electronic current
is emitted and returns to the resomator, de-
livering =a correspondingly greater amount
of power to it. Inefficienctes due to de-
bunching and divergence of the electronic
beam from the secondary emitter are low
due to the short drift distance to the res-
onator. This makes the tubes efficient as
easily tuned, low-power transmitters having
power output in the order of 10 watis and
efficiency of 3 to 5%. The tubes operate
with 6.3 ¥V heater veoltage at 1.4 amps.
Alechanical tuning range for the 2R531 is
2700-3300 me. for the 2K52, 2900-3700 mec,
and for the 2K53 3200-4000 mec; electronic
tuning range is 40 mc for each tuhe. Res-
ongtor voltage range is from 1500-3000 V.,
grid wvoltage range from ¢-150 V.-—Elec-
tronles Dept., Westinghouse Electric Corp.,
Bloomficld, N.J.

DIRECT VIEWING PICTURE TUBE
(Use Inquiry Card, Mentioning No. 1156)

The Rauland 10I'P1/R6025 pieture tube
with aluminized reflector-screen has in-
creased brilliance with a high-light Dbright-
nesy of 50 foot lainberts. The aluminized
screen also eliminates cathode glow and the
raster movement, as well as providing sup-
erior eontrast ramge. An external conduct-
ive eoating Serves as a filter capacitor for
the anode voltage source when rf or flvhack
t¥ype power supplies are used, The tube,
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which has electromagnetic deflection and
focusing, operates at 6.3 ¥V filament with a
current of 0.6 amps. The medinm persist-
ence P4 screen is used. Maximum anode
voltage is 11,000.—The Rauland Corp., 4245
No, Knox Ave., Chicago 41, TN,

HIGH-ALTITUDE RECTIFIER

{Use Inquiry Card, Mentianing No. 1157)

Especially important In contrel civcuits of
guided missiles & new (ype high vacuun:.
half wave rectifier has been designed for
use on high voltages at altitudes up to
60,000 f£t. To prevent fiash-over all air has
been excluded by a specially consiructed
base of glass, tapered and ground to fit the
socket like a glass bottle stopper. The tube
socket, made of Mycalex is the exact coun-
lterpart of the base. having the same large
taper angle to avoid trapping of air, when
the tube is plugged into the soclket. Tle
original rectifier tube, designed for the Air
Torces, is rated at 14,000 ¥V peak inverse.
though the tube-sozket eomhbination will
handle voltages as high as 33000 V pealk.
Tt can deliver anm average plate current of
125 ma, peak current being 730 mu. When
used in radioaciive areas. ftubes ol this
design will not break down externally due
to ionizinrg aclinn.—Amperex Electronic
Corp., 23 Washington St., Bklyn., New Yorlk.

INDUSTRIAL HEATING TUBE
{Use Inguiry Card, Mentioning No. 1158)

Developed for industrial diclectrie heating
applications tvpe 7C25. 2500-watt oscillator
Lube measures 31 in. in diameter and T in.
in height with fexible tube leads 6 in. in
length. Two 7C€25's in a coupled circuit will
give a power output of 4% to b KW at fre-
quencies up to 50 megacyceles. Maximnm
plate voltage is 4506 volts. With a thoriated
tungsten filament the tube operates at 11
volts fllament woltage and consumes 27.5
amps. Radial cooling fins with large surface
areas and unresiricted air flow provide effi~
cient Iorced-air cooling of the anode. Mini-
mum air flow for eooling is 150 cu.ft. per
minute, — Federa! Telephone and Radio
Corp., Clifton, N. J.
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MINIATURE RECEIVING TUBES

{Use Inguiry Card, Mentioning No. 1159)

Developed especially for use in FM and tale-
vision receivers. Types 6T8, 19T8 and 12AT7
nine-pin miniature tubes are 7% in. wide
and 2-3/16 in. long. The 12AT7 is a twin
triode, efficient for use as a grounded-srid
rf amplifier or as frequency converter at
frequencies below approximately 300 me., A
center-tapped heater permits operation of
the tube from either a 6.3 V or 126 V
heater supply. Both the triple-diode triodes
8T8 and 19T8 contain three high-perveance
diodes and a high-mu triode in the same
envelope. One of the diodes has a separate
cathhode connection. The heater of the TS
is for 6.3 V operation at 450 ma, while the
19T8's is designed for 18.9 V goperartion at
150 ma.—Tube Div.,, GE Electronics 1ept..
Scheneetady, N. Y

B o Ko ? SRR
TRANS MITTING TRIODES
{Use lnquiry Card, Mentioning No. 1160}
Type 9C3¢ {(Illustrated) heavy duty AM
broadeast tube, which has a thoriated rung-
sten filament and is designed for RF ampli-
fier application at frequencies up to 20 me,
operates at 15 V filament voltage and 1353
amps., current and has maximum ratings
of 15,000 V plate voltage; 8 amps plate cur-
rent; 120 kw plate input; and 40 kw plate
dissipation. The tube is watercooled and
requires a minimum flow of TI5 g.p.m.
Forced-air cooled type 9C31 operates at the
same filament voltage and current and is
Adesigned for the same applications, but has
a maximum plate input of 100 km and =z
maximum plate dissipation of 20 kw. Othe
maximum ratings are the same. Air-cooled
transmitting triode Type 7TC30, also recently
brought out, is designed for use as rf power
amplifier and oscillator and has a plate
dissipation of 3 kw maximum. The thoriated
tungsten filament operates at 16V with a
current of 28.5 amps. Maximum plate volt-
age is 6000 V,; plate current 2 amps: and
plate input 12 kw.——Federal Telephone and

Radio Corp.. Newark 4, N, J.
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"INDUSTRIAL SOLDERING IRONS ARE
ON THE JOB AT WESTERN ELECTRIC!

Soldering the many million connections in the
pationwide exchanges of the Bell System is a big job
for anybody’s money. That’s why Western Electric
has purchased almost 200,000 G-E INDUSTRIAL
SOLDERING IRONS. Efficient, reliable tools are
needed for the big job they have to do.

These G-E INDUSTRIAL SOLDERING IRONS
are built for heavy-duty, continuous service. Famous

Calrodt heaters assure fast, dependable heat and long
life. Ironclad-copper tips have calorized threads to
prevent “freezing in.”” Simplified disassembly features
make them easy to maintain right on the spot.

For complete information on G-E INDUSTRIAL
SOLDERING IRONS, ask your G-E Apparatus Dis-
tributor for free bulletin GEA-4519A. Or, write Dept.
675-170, General Electric Company, Schenectady, N. Y.
TReg. U. S. Pat. OF.
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3% - 'lﬁgh, T
SPEAKER

4 "in-ch.
SPEAKER .

5-inch
SPFEAKER

‘5%-inch
| SPEAKER

&¥%-inch
SPEAKER

engineered to the maost exutting
standards, deliver the finast

in tonal performance.

ELIMINATES
JAMMING

The most attractive and welil designed changer in
the popular priced field. Equipped with depend-
able cushion mounted motor — “Barry” mounts 1o
eliminate vibrations ond fool-proof in operation.
Hammertone finished with smart plastic trim, Has
both reject button and control knob for convenient
on-off-manual and automatic operation. Plays 10"

or 12" records automatically.

CONTACT YOUR CLOSEST
CRESCENT SALES REPRESENTATIVE
WH. RUTT, ¢'o CRESCENT ELECTRONICS (4.

401 Broodway, New York 13, N. ¥,
MILLER-JOVCE CO.

609 5. Vermon Ave., Los Angeles 5, Calif.
LES LOGAN (0.

530 Gowgh 1., Son Frenciscs, Calif.
HARRISON-REYNOLOS CO.

Al9 Commonweahh Ave., Baston |15, Mass,

CRESCENT INDUSTRIES inc.

4132-54 W. BELMONT AVENUE
CHICAGO 41, ILLENOIS

EXPORT ADDRESS
SCHEEL INTERNATIONAL, INCORPORATED

. 4237-31 N, UNCOLN AVE.*++ CHICAGO 18, ILL.
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Tube Basing Machine
{Use Inquiry Card, Mentionina No. 1161}

Capable of holding and basing simultaneous-
ly large and small (ypes ol ineandescent
lamps and electronic (ubes, Lhis 50-head type
Basing machine conxists of a swrdy  table
struclure o which a vertical driveshaft Js
centrally attached. The drive shaft carries,
between ecollars, the ifop spider and oven
spider, and indirectly, hy means ol an inter-
paged tube, the lower spider. The machine
i powered by a Y% HDP moilor with vaviable
speed drvive and is fully auiowmatie. The op-
erator’'s job consisls only in inserting the
prepared lamps or Lubes inlo hoiders and
removing them wofler passage through the
oven. Production of the machine is approxi-
mately 600 to 1000 per hour depending on
Lthe =ize of the hulbs.-—Tisler Enginecring
(o., Newark 3, N. J.

Capacitance Bridge
{Use Inquiry Card, Mentioning Ne. 1162)

Parlicularly useful for measuring capaci-
tance in multielectrode svslems including
rvacuum tubes, Type 125 capucitance bridge

“provides a range of 0 to 100 mmfd in five

scales Lhrough the use of five multipliers
and a measuring [requency of 465 ko, Direct
capacitance accuracy is 1% and direct con-
Auctance accuracy is 10%, when calibration
is performed with standards of c¢omimen-
surate accuaracy. The bridge consists of
three separaile sections including rf signal
generator and power snpply, rf amplifier,
detector and vacuum tube voltmeter. The
instroment measures 19 in. long x 1214 in.
high. It operates on 110-120 ¥, 50-60 cwcle.

Sylvania Electrie Products Ine., 500 Fifth
Ave,, New York 18.

¥M Transformer
{Use Inquiry Card, Mentioning No. 1163)

This ncw transformer for FAM rececivers
is  composed of high frequency eceramic
throughout and has specific applications for
the manufacturers of small tuners or high
fidelity combinations. The transformer as-
sembly uses (wo independent cerarnic tubes
for primary and secondary eliminating “top
and bottormn”™ tuning. The iron cores used
reach their peak “@Q’' values at the center
frequency of 10.7 mc. All of the ceramic
condensers are of the compensating type.
The substantial roll-over of the mounting
lugs against the ceramic results in mini-
mum breakage of bases. Exireme uniformity

.of wave shape is attained over a wide pro-

duction range in the diseriminator.—
Stavwyck Winding Ceo., 102 Sonth Launders
S8t.,, Newburgh, N. Y.
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RAYTHEON chosen for

Simultaneous AM - FM Programing

Here’s how a key CBS network originating station, WHP,
Harrisburg, has set up to handle all Pennsylvania public inter-
est programs, and in addition, to feed two separate programs
to its AM and FM outlets.
With a dual installation of Raytheon RC-11 Studio Con-
soles, WHP has facilities which provide:

Mr. Dan lei.bfznsperg_er, Chief Engineer of a. Four outputs . . . AM, FM and two channels for feeding
WHP examining their new dual Raytheon-
instollation. networks

b. Four individual programs can be simultaneously originated
c. Complete Quadruplex monitoring, talkback and cueing
d. Console inputs so wired that all studios, news room and re-
“HIGH-PRESSURE HANK™ motes can be mixed into a common output, thereby en-

CTIT;tSm;fer;hfo ’Eﬁ,iya‘}?‘ggsfquﬁij ‘ abling multi-point origination of special events shows at a
York representative on Raytheon
Broadcast Equipment. He earned it
by helping stations procure speech
input and transmitter equipment

.. also microphones, turntables,
meters and crystals .. . almost as
fast as you can say ‘‘Raytheon.”
What Hank does for his customers,
can be done for you...Dby the
nearest Raytheon representative
listed below:

moment’s notice -—

Raytheon Speech Input Equipment and AM and FM
Transmitters in a 250 to 10,000 watt range, provide high
fidelity, servicing accessibility and low-cost maintenance.

Write for illustrated bulletins and technical data.

CHRISTIAN BRAUNECK
1020 Commanweaith Ave.
Bostan, Massachuselis

Tel. Aspinwall 6734 B
COZZENS & FARMER
HENRY J. GEIST 222 Wesl Adams Street
60 East Farty-Second Street Chicago 2, lllinois
New York 17, New York Tel. Randolph 7457
Tel. Murroy Hill 2-7440
HOWARD D. CRISSEY £ g £ s
W. B. TAYLOR 414 East Tenth Street Cucellence in Eleclionics
Signol Mountain Dallas 8, Texas
Chattanooga, Temesice Tel. Yale 2.1904 RAYTHEON MANUFACTURING COMPANY
Tel. 8-2487-
EMILE J. ROME COMMERCIAL PRODUCTS DIVISION
ADRIAN VAN SANTEN 215 West Seventh Street
1100 Fifth Avenue 2243 Termina Avenue WALTHAM 54, MASSACHUSETTS
Seattle, Washington Long Beach, Califarnia
Tel. Eliot 8175 Tel. Long Beach 36322 Industrial and Commercial Electranic Equipment

Broadcast Equipment, Tubes and Accessories
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i

where these wavy lines appear

might be written many words with selling urge—

but they would be only

WOTdS_,\

because in discussing mica there is only one

really meaningful word

and that word s MACALLEN.

THE MACALLEN COMPANY
BOSTON 27, MASS.

CHICAGO: 565 W. WASHINGTON BLVD.
CLEVELAND: 1231 SUPERIOR AVE.
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LWHAT’S NEW

Portable Public Address

(Use Inquiry Card, Mentioning Ne. 1164)

Built to the same specifications as iis
military forerunner, the PA-4 portable pub-
iic address system has a high-gain, three-
stage amplifier, crystal microphone and =a
heavy duty 6-in. permanent feld speaker.
1t wutilizes three tubes and three long-life
batteries. Dimensions are 3 in. high, Tk In
wide, and 12 in. deep. Weight with batteries
is 12 1b.—Siltrenic Co., Point Bldg., Pitts-
burgh 22, Pa.

- Pilot Light Assembly

(Use Inquiry Card, Mentioning Ne. 1165)

This candelabra base, 110 volt, pilot light
assembly may be secured by clip-on or snap-
in brackets for panels up to .078 in. thick.
The assembly is provided with a rugsged
bakelite insulating shell and is furnished
wilth leads soldered in any length teo meet
specifications. It is listed in Underwriters’
File No. E-107093.—Micarta Fabricators, Inc.
5324 N. Ravenswood Ave., Chicge 40, TI.

Neon-Glow Indicators
(Use Inquiry Card, Mentioning No. T168)

This new line of standard neon-glow lamp
indicaters is designed primarily for use as
sub-assembly for electrical equipment re-
quiring a lighted indicalor. The units are
supplied to meet a wide range of require-
ments in method of mounting, visibility, ap-
pearance and light brilliance. They consist
of a heat-resisting outer housing, mounting
bracket, neon glaw lamp and proper resis-
tance for operating on voltages of more than
70 volts, cither ac or de.—American Elee-
tronics Corp., 226 No. Fourth St.. Columbus,
Ohio.

Distortion Meter

(Use Inquiry Card, Mentionina No. 1167)

Model 400 light-weight distortion meter
consisis of a Wien bridge null balance in-
cluded in a feedback amplifier in combina-
tton with a sensitive vacuum tube volt-
meter and ecalibrated attenuator. The in-
strument is provided with a single fre-
quency suppression circuit for fundamental
frequencies from 50 to 15,000 cps. and per-
mits measurement of harmonics up to
45,000 cycles. As voluneter and db meter
the frequency range is 30 to 30,000 cycles.
For noise and distortion measurements a
minimum input of .3 volts is required. Four
ranges are from .5 to 3%, 3—10%, 10—30%,
and 30-1009% distertion; and from .003 to .3
volts full scale as voltmeter: noise range is
from -—50 to —10 ab. Input and output
terminal impedances are 100,060 ochms each.
——Barker & Williamson, Inc., 237 Falrfield
Ave,, Upper Darby, Pa.

High-Veliage Cathode-Ray
Egquipment

(Use Inquiry Card, Mentioning No. 1168)

Taking advantage of the rapid writing
rates of Type 5RP multi-band tube, this
oscillographic equipment consists of Type
281 high-voltage cathode-ray indicator and
Type 286 high-voltage power supply, avail-
able together or separately. When type 288
is used as auxiliary supply to the indicator,
the overall accelerating potential applied to
Type SRP-CR tube is 29 kv, permitting
writing rates as high as 400 in, per micro-
second, Sinece the sensitivity is high, the
FRP-A may be operated with ordinary am-
plifiers. Capacitive and direct connections
are provided to the deflection plates for
both X- and Y-axes. Z-axis. signals may De
applied to either cathode or grid of the
tube. The instrument has complete magne-
tic shielding. The power supply, consisting
of an rf oscillator, step-up transformer.
voltage-doubler rectifler, filter, output meter
and regulator circuits, provides a dc¢ output
voltage wvariable from 18 to 25 kv.-——Allen
B. DuMont Labs., Inc., Clifton, N, J.
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In SUN, WIND, SLEET or RAIN
FEDERAL’'S 300-OHM LINE

gives Peak Performance

- the Dependable link
hetween Antenna and Receiver

HERE’S an Intelin* transmission line that’s really designed to take
plenty of punishment—to maintain peak performance of FM and
television receivers under even the most rigorous cenditions. Feder-
al's K-1046 300-ohm line will withstand the scorching heat of the
summer sun, the abrasion of wind-borne dust and dirt, freezing
sleet and atmospheric moisture,

Its smooth solid polyethylene insulation resists water, acids, alkalies,
oils and abrasion—won’t embrittle or age in sunlight. It retains
flexibility and demensional precision in hot or cold weather. Ellip-
tical cross section enables it to withstand twisting — prevents ac-
cumulation of foreign matter and maintains stable capacity charac-
teristics.

Stock up now to meet the increasing demand for new FM and TV
installations. This 300-ohm line, as well as other Federal h-f cables—
can be obtained through local distributors all over the country.

DATA FOR 300-OHM LINE

Attenuation, Ob per 100 Ft. | Physical Bimansions

Type |Characteristic| Yelscity of | Capatitance

Rumher | Impedance | Propagation Per Ft. requency in Megacyeles Contuctar | 0D over
W0 [ .0 | 30 ) de | S | lacket
K.1046| 300 ohms | B81% | 4.0 mmf | .38 | .57 | .85 | 2.0 | 7/4 30 “338f‘, -

* Reg. U. 5. Pat. Off.

Available in convenient 1,000-
foot spools. Easy to stock,
easy to handle, easy to use

SELENIUM and INTELIN DIVISION, 1000 Passaic Ave., East Newark, New Jersey

KEEPING FEDERAL YEARS ANEAD...it [TAT's world-wide
research and engineering arganization, of which the Federal

Telecommunicalion Labaratories, Nutley, N, J., is @ unil. In Canada:—Federal Electric Manufacturing Company, Lid., Montreal, P. Q.

Export Distributors : —Infernotionol Standard Electric Corp. &7 Broad S1., N. Y.
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PERSONNEL

William Hatton has assumed re-
sponsibility for the coordination and
development of  manufacturing
methods for the International Tele-

‘ phone and Telegraph Corp. in con-
junction wtih his appointment as
airector of manufacture. During his
28 years with the system. Hatton,
who is also the director of engineer-
ing for I. T. & T., has been instru-
| mental in the development of com-
munications systems in Europe, Aus-
tralia, New Zealand, Java, Egypt,
—em» | Argentina, Brazil and Peru.

1 Grenville R. Holde®, vice-presi-
dent of Sylvania Electric Products
Inc., has been elected to the board of

i directors of Electronic Tubes Ltd.,

London, a radio manufacturing

‘ affiliate of Sylvania. As the repre-
sentative of Sylvania abroad, his
negotiations with foreign companies

‘ have resulted in the establishment of
many new manufacturing facilities
overseas. Holden who has heen
with Sylvania since 1943 will con-
the wind tinue to assume his executive re-
sponsibilities in New York.

direction. Nor can we predict the copper market

BUT

we can wind coils when we have the wire and

WE HAVE THE WIRE NOW!

BOBBINS « PAPER INTERLEAVE

ACETATE INTERLEAVE - COTTON INTERWEAVE ‘
TAPED FORM WOUND

UNIVERSAL SINGLE OR MULTI-PIE CROSS WOUND ~ Dr. Clarence K. Morehouse, form-

erly associated with the National
‘ Bureau of Standards as a dry cell
! battery specialist, will do research
work on battery problems for the
. Winchester Repeating Arms Co. and
| Bond Electric Corp. Div. of Olin In-
dustries Inc,

G. R. Holden Dr. C. K. Morehouse

Send us your specifications

and we shall be glod 1o queate.

Willy Dumke has been elected a
vice-president of Zenith Radio Corp,,
Chicago. He will have charge of
production of speakers, transformers
and hearing aids.

c to‘c’il cO., INC@ ez |
C L E h (o] | § SPECIALISTS SINCE 1917 il : ‘
R 65 Pavilion Ave., vaidepee 5, R E

Dr. Leo L. Beranek has become
associated with General Radio Co,,
Cambridge, Mass., as a consultant on

acoustical problems and the design
r of acoustical measuring equipment.

West Coast Address: P. O. Box 674, Belmont, Calif.
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All Along The Line...

Oue of the “*Motarola™ Production Lines
You Expect More and Get More
From FP CAPACITORS

Exactly ten years have elapsed since the Mallory FP—Afrst capacitor to
use fabricated plate—was Introduced. Today, as then, it is accepted as
the standard of the industry: the standard for quality, dependability and
ease of assembly.

The Galvin Manufacturing Company, pioneers in auto radio equipment and
makers of the well known “Motorola” home and car radio line, were among
the first to recognize the time-saving mounting features of Mallory FPs—the
superior workmanship and materials, too.

Today not only Motorola, but many other responsible manufacturers of
radio, television and electronic equipment, choose Mallory [Ps with safety
and confidence. They expect more and get more from this famous capacitor.

Everything you want to know about
Meallory electrolytic capacitors—
types, sizes, characteristics — even
data on test measurements and
mounting hardware. Send for
your free copy.

| 2 n MALLoava.co Inc.

I-I-.R CA?ACW@RS

(ELECTROLYTIC O ﬁ. cmd WAX)

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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hok off the wire!

Sound trucks with magnetic wire recorder-reproducers mean
betfer announcements with less personnel! Here's o field
that will net some aggressive engineer a neat piece of the
profits in magnetic recording. Why don't you investigate?
Look to the leader—Brush—for the finest in magnetic wire
recording components!

| BRUSH PLATED WIRE

Constant plating thickness assures uniform signal.

Correct balance of magnetic properties assures good frequency response
and high level.

Excellent surface finish assures low noise and minimum wear.
Corrosion resistant.
Easy to handle—ductile—can be knotted.

Of principal interest are their excellent electrical characteristics, extreme
simplicity of design to avoid trouble, and the "hum-bucking” characteristics,
which reduce the elfect of extraneous magnetic fields. When required, the
head cartridge alone (pole pilece and coil unil) may be supplied for in-
corporation into manufacturers’ own head structure.

Write foday—

www americanradiohistorv com

He is assoeiate professor of com-
munications engineering and tech-
nical director of the acoustics lahora-
tory of MIT.

William Clausen has been appoint-
ed manager of operations for the
Farnsworth Television and Radio
Corp. He will headquarter at Fort
Wayne, Ind.

Chester I. Soucy a former theatre
sound, audio and radio equipment
engineer for the Northern Electric
Co., Montreal, has been appointed
chief engineer of Canadian Aviation
Electronics Ltd., Quebec.

K. Blair Benson has been ap-
pointed senior engineer at United
States Television Mfg. Corp. Form-
erly in charge of the design and de-
velopment of projection television
receivers at General Electric, he
worked on electronic devices for
military applications in addition to
his activities in television receiver
engineering.

Paul Weathers, for 16 years head
of many engineering groups in
sound and electronic equipment for
RCA, has been appointed vice-presi-
dent and chief engineer of Airdesign
Inc., Upper Darby, Pa.

Robert M. Morris, manager of
radio-recording for NBC in Wash-
ington, has accepted the chairman-
ship of the recording and reproduc-
ing standards executive committee
of the NAB.

George F. Devine, employed by
General Electric since 1935, has been
appointed commercial engineer of
the specialty divisions of the com-
pany’s electronic departnient at
Syracuse. He will be responsible for
the performance, appearance specifi-
cations and quality control of the
division’s products.

RMA Adds Assistants

Two new staff assistants have been
added to the Parts and Transmitter
Divisions of RMA. They are Ralph M.
Haarlander who will be assistant to
S. P. Taylor, and James D. Secrist,
RMA director of publications, who
will be assistant to J. J. Kahn. Secrist
has been with RMA since 1845.

Philco Patents Offered

Philco Corp., Philadelphia, has
opened its radio patent pool. All set
manufacturers have been offered the
privilege of operating under any or
all of Philco’s 700 patents covering
sound receivers, electrical phono-
graphs and television receivers. It
is stated that RCA, GE and Westing-
house already have been licensed.
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Heed MWore Tnformation?

FILL OUT THESE POSTAGE-FREE CARDS

S EIRERIEISH|

Formerly Tele-Communications Section of ELECTRONIC INDUSTRIES

BaldweII-BIements, Inc., 480 Lexington Avenue, New York 1/

TELE-TECH is the all-com-

munications magazine serv-
ing the entire communcations | This card not wood after Decomber 31
market. ’

TO GET MORE i.forma- Write in boxes the number of New Product p————

‘ Item for which you want more information.
tion about the new products

shown in this issue, select the

numbers of products on 5 Your COmMPaNY.....ovenncinmnsnrini s sssssssssssessns
Whlc.h you ekl e il FE Y 2 S
mation, fill out the postage- [
free cards and mail to us fo- I

day. We'l dothe rest. [
YOUP NOME.....ccirtiieiernersssssanionsesinssmponsassassssstensessssanasns
TELE-TECH offers the fullest {
editorial coverage of special- YoUr HHE.... veirirn it ttrie s seesasssnnssesesssvansanenrassoas
ized TELE-communications

TECHnics available any- TELE-TECH — November 1947

here. Each i tai
A CALDWELL-CLEMENTS, INC., 480 Lexington Avenue, New York 17

pearing in any monthly mag-
zine in this field.

Write in boxes the number of New Product
UNIQUE among ifs features Item for which you want more information. _
are the exclusive technical
descriptions and pictures of YOUP COMPANY.teirirrreerreiririeceersssrsissiserersasssonstrarsrnsenss
notable communication in-
stallations in aviation, rail- AUIESS ©evnerereierriserierereres it sassssssssrssssses s nsssnsens
roads, television, AM and
FM broqdcasﬁng, microwave ......................................................................................
and pulse transmission, mul-
. Y OUP MOMC . uieiirneriiereierresisrrenmenmesssesrasssrorsinssossssasassisens
tiple channel systems, etc.,
complemenfed with color Your title.. i ceresneanemsssmsesssssansnee j E

charts and diagrams, plus
pages of new preduct photos

and descriptions. TELE-TECH — November 1947
CALDWELL-CLEMENTS, INC., 480 lexington Avenue, New York 17
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Formerly Tele-Communivations Section of ELECTRONIC INDUSTRIES

FZor TELE-Communications TECHnics

De5|gn Manufacture Operation

Increased reader inquiries from each issue re-emphasize the need for a single
magazine such as TELE-TECH, devoted exclusivly to tele-communications. ln radio,
broadcasting (AM and FM), television, railrood, aviction and commerciol communi-
cations; in microwove, facsimife and uhf applications, engineers and executives
in design, manufaciure and eperation are finding TELE-TECH a new and valuable
source of help. its profusely illustrated technicai descriptions of installations, its
color charts, new products, and other features are making TELE- TECH more neces-
sary to teaders and a greater aid to advertisers.

TS - AT A AL Nl FOR ADVERTISERS

A greatly expanded communications

No
FPostage Stamp
Necessary

Postage
Will be Paid

market—fully covered by one special-
ized tele-communications magazine, No
waste circulation. Greater return on

by
Addressee

If Mailed in the

United States advertising dollars through increased

inquiries and resulting sales.

BUSINESS REPLY CARD
First Class Permit No. 22273, SEC. 510, P. L. & R, Mew York, N. Y.

FOR READERS

TELE-TECH is the spectalized medium
to cover the specific interests of men

TELE-TECH
480 LEXINGTON AVENUE
NEW YORK 17, N. Y.

Caldwell-Clements, Inc.

responsible  for tele-communications
design, manufacture and operation.
Here is a complete magazine devoted
cach month to exclusively tele-com-
munications material. And, TELE-TECH
is publishing more on tele-communi-

N

LA A A T Yy Y Y Y Y Y Y A ATV A Y v Vv Y L W Y R Y VA VIV YL TV P AV A VAV VI AU VAT AV A A TAT AT A LA AT

caticns than any other magazine. ft

tells you more, better, faster,

No
Postage Stamp
Necessary

Postage
Will be Paid

by
Addressee

If Malled in the
United States

FOR MORE
NEW PRODUCT
INFORMATION

Mail these POSTAGE FREE Cards Todayt

BUSINESS REPLY CARD
First Class Permit MNo. 22273, SEC. 510, P. L. & R, Mew York, N. Y.

TELE-TECH
480 LEXINGTON AVENUE
NEW YORK 17, N. Y.

Caldweli-Clements, Inc.

YR I Y Ry e Y Y Y R Y VT VAN EVAVEY (S TV RVRV IR
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Dirte /;.-r (f”?ﬂ'}:ﬁ-ﬁ/
u/.!’ﬁﬂ"!-ﬂ_o:,l (‘-f.-;u/}ﬁ’/@
seetee slock line

Full Frequency Range

30 to 15,000 Cycles, provides uni-
form response over this entire band with
* 145 db up to 10 wates of audio power,
within = 1 db over 10 watts. Standard
RMA impedances. Hum balancing coil
structures and nickel alloy shielding.
Included are Input, Qutput, Driver, and
Modulation Transformers; Modulation
Reactors. Sealed in Steel construction,
stud mounting, with pin-type terminals.

Communications Range
200 10 3,500 Cycles, affords response

with variations not exceeding = 1 db
over the range of voice frequencies. For
use with 600 or 150-ohm lines. Inpur,
Qutpur, Driver and Modulation Trans-
formers offered. Sealed in Steel con-
struction, flange mounting, with wire
Jeads or solder lugs.

TELE-TECH -+ Novemker. 1947

Public Address Range

50 to 10,000 Cycles, frequency re-
sponse within = 145 db up to 10 watts
of power, within #1db over 10 wartts,
throughout this range. Secondary im-
pedances match 600 and 150-ohm lines,
16, 8 and 4-ohm reproducing systems.
Listed are Driver and Qutput Trans-
formers. Sealed in Steel construction,
flange mounting, with solder lugs or
wire lends,
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LT

INVADES

LoaPRICE FI

|
Exclusive I
New Type ‘
” LT” |
Cartridge ]
Introduced
by Astatic

Wéme high sensitivity, excellent reproduction,

low needle noise or needle talk, and low needle pres-

sure are required . . .
factor . .
“LT” Crystal Cartridge.

. Astatic earnestly recommends this new Model

In the reproduction of high frequencies, this cartridge is

noticeably free from disagreeable and annoying surface

|
and cost economy is an important

noise or needle talk . . . thereby providing increased tonal

clarity and beauty for greater phonograph enjoyment.

g The Type "T" Needle employed in the “LT" Cartridge is

replaceable and is furnished with an "Electro Formed”

give permanent Needle performance, this new Type "T”

precious metal playing tip. Matched to the Cartridge, to i

Needle is the only one that can be used, thus assuring

constancy of the quality of reproduction regardless of the ; |

number of times the Needle may be replaced. Special
)

!

literature is available.

CONMNEAUT,

ARTATA LVD, TOAOND

e8
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KM Elects Dillard

With something over 200 mem-
bers and guests gathered in the
Hotel Roosevelt, New York, dur-
ing the two days, Sept. 12 and 13,
Frequency Modulation Association
staged its first annual convention
since the birth of the organization
nearly a year ago in Washington,;
most attention was paid to pro-
graming with one session devoted
to engineering, highlighted by an
FM demonstration put on by
Major Edwin F. Armstrong, linking
station WFMZ in Allentown and
Alpine station W2XEA via Bethle-
hem station WGPA, providing an
alr line link between the two
stations of 75 miles. Purpose of the
demonstration was two-fold; to
demonstrate the long-distance pos-
sibilities of direct transmission,
and to show the guality inherent
in FM even though it is trans-
mitted over such long paths. For
the demonstration the signal from
WGPA was demodulated and the
audio used to modulate W2XEA.
The method, explained Armstrong,
is not the best way but is justified
as an expediency where small out-
lying stations cannot afford the use
of microwave relay systems. At the
business sessions of FMA, Everett
L. Dillard, general manager of the
Commercial Radio Equipment Co..
Washington, was elected president
succeeding Judge Hofheinz.

‘No Denny Successor Yet

A new FCC chairman, to re-
place Charles R. Denny, who re-
signed October 1 to become NBC
vice-president and general coun-
sel, probably will not be desig-
nated for some time, Suggested as
possibilities are former senators
James M. Mead and Hugh B.
Mitchell, Rep. Clarence F. Lea,
former FCC general counsel Tel-
ford Taylor, now conducting the
Nuremberg war criminal trials,
former chief of Army Communica-
tions Services Brig. Gen. Frank E.
Stoner.

More Tartak Speakers

Paul H. Tartak has re-enfered the
speaker marnufacturing field with a
newly organized company styled
Tartak Speakers, Inc. which will de
business from 3120 East Pico boule-
vard, Los Angeles. Associated with
him is Al Dresner who will be vice-
president and general manager and
who was formerly with Emerson.
Company is making PM and electro-
magnetic speakers from 3-in to 12-in,
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R

of your product

Whatever miniature lamps you need...incandescent
or neon-glow...GENERAL ELECTRIC makes 'em all!

What can these
little bhulbs do for

your preduct?

This brief check list of
typical uses may suggest
an idea to you:

{lluminated dials
Decorative light effects
Safety lighting
Pilot lights
Lighted toys
Inspection lights
Lighted signals
Numeral indicators
Night lights
Pinbell games

TELE-TECH + November, 1347

HAT progressive manufac-

turer doesn’t ask himself al-
most daily—‘“‘How can I make my
products more useful, more saleable,
more profitable?” Many designers
answer that problem by using in-
expensive miniature G-E light bulbs
to add safety, convenience and
beauty toa wide variety of products.

Whatever job you may have for
miniature bulbs, there is a G-E
lamp that will suit your purpose
exactly. General Electric’s line is
complete—all sizes and types—all
wattages and voltages — filament
and neon-glow lamps—for delicate

GENERAL

service or heavy duty. And the
high quality of every bulb is backed
by G-E Lamp Research.

To make sure you get the right
lamp for your application, entrust
the selection to specialists who
know all kinds of miniature lamps
intimately. G-E Lamp engineers
have the experience and practical
knowledge to assist you. Call your
nearby G-E Lamp office for full
information. Ask for your copy of
“Big Jobs for Small Bulbs”.

General Electric Co., Lamp Dept.,
Nela Park, Cleveland 12, Ohio.

GE LAMPS

ELECTRIC

www americanradiohistorv com
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FINEST
QUALITY

Cotmmumeations"

LOWEST
PRICES

MICROWAVE TUBES

3J3L (1 cm)
3J31 MAGNET

2J38 (10 em) with magnet 37. 50

WE 700 A (L band) ...... 45.00

WE 720 BY (S Band) 1000
25.00

Kw .

2K25-723 AB Klystron .... 7.75

QK 59. QK 60, QK 62
Tunable packaged Mag-
netrons, 10 em ........ ea. 45.00

MICEOWAVE FLUMBING
10 CENTIMETER

Sand Load (Dummy Antenna) wave guide

section with cooling fins, app 23" high $28.00
Rigid Coax Directional Coupler CU-90/TUP

20 DB drop, has short right angle,

about 8" ... 5.50
Coax Rotary Joint with mounting plate .. 8.00
Dipele Antenna in lucite ball for use with

5.00
2.50
2.15

18 U), with flange.
107 high 17.50
Rigld coax slotted section CU- 5.00

AP ..
Stub-supported rigid coax, gold ,platedv
5" lengths. Per 5 length .............. 5.00

3 CENTIMETER

Wave Guide Sections 2.5° long, silver

plated with choke flange .............. $5.75
Wave Guide 90 deg. bend E Plane 18” long 4.00
Wave Cruide 90 deg. bend E plane with

20DB direetionai coupler .............. 4.75
Wave Guide 18”7 long ‘‘S™ curve ........ 2.00
Rotar]z' joint wave guide in/out choke to

CHOKE i i
Rotary Coupler choke input;

outbut ...
S-Curve Wave Guide 8” long cover to

ChoKe .ot 2.50
Wave Guide 2.5 long, silver pla.te, 180

deg. bend choke to cover .....
Duplexer Section using 1B24
wave Guide lengths per foot ...
Pick-up loop with adjustable tuning sec-

tion. used in duplexer ................ .5
3 CM Wavemeter Maguire 1539TFX .... 15.00
3 CM stabilizer cavitv. tunable transmis-

sion type. Model 1551 (TFX 11 GA} .. 20.C0

1.25 CENTIMETER

Wave Guide Section 1” cuver to cover ....$2.¢0
T Seciion choke to cover
Mitred Elbow cover to cover
Mitred Elbow and 'S sections choke to

COVEL oottt iiaa i s 3.50
Flexible Section 1 long choke to choke ..3.00
Tunahble Cavity Wlth Coax jnput and out-

PUE e 6.00
Conneclors

UG 21/U, Type "N, Male .............. $ .85

UG 86/U. Geld Plateda ............... ... $ .95

MICROWAVE TEST EQUIPMENT
Wave guide experimental kit, Consists of:
One direct-reading wavemeter, app 2600-
me. (cavity type); One dummy

load w/crystal probe. Onc  line

stretcher, full wave; <wo wave gulde

to RG 18/U coax couplers; two

sections w/flanges. Complete ........ $250.00
10 CM ECHO BOX, complete with inij-

cromeler adjust cavity & resonance

indicalor, Type TS 218/GP. With cali-

bration chart ........................ $105.00
10 CM WAVEMETER. Model “‘SL'’. Mi-

crometer adjust cavity with micro-

ammeter resonsnce indicator. In-

chldlcs 115 VAC operation converter

section. In grey metal carrying case,

complete with cables & spares. Made

by Western Electric ................. $125.00
W.E. T138A. Signal generator, 2700-

2800 Me. rapge. Lighthouse tube os-

clllator with aitenuator & output

meter. 115 VAC [nput, reg. Pwr, sup-

ply. With circuit diagram ........... $50.00

COAX CABLE
RGYU 51 ohm Silver Coated ....per it § .071%
RG8U 52 ohm .................. per {t .041%
COAX Connecctors Amphenol 107 Loss
tvp;\ 811R. 831AP

THERMISTORS

D167332 Bead
D170396 Bead
DI168392 Button

PULSE TRANSFORMERS
All Standard name Items
Type K2450A Will recelve
13KV, 4 micro-second

pulse on pri., secondary

delivers 14KV Peak power

out 100KW GE....$15.00 (IS

HL Volt. Magnetzon Input
transformer W.E. # D-

166173 with cooling fins

12.00

U 4208E—Pri. 4 'KV, |
microsecond Sec. 16 KV,
16 amps. Fil. pri. 115v,
Raytheon .............................

Hi Volt mput pulse Transformer W.E.
= D16§927

Radar pulse Tformer K2731 Diameter
App. 11”7 vertical cooling fins GE ... 19.50

Pulse, Input, line to magnetron. G.E.
K2T48A .. ... 12.00

Utah Pulse or Blocking Oscillator Trans-
former Freq imits 790-810 cy-3 wind-
ings turns ratio 1:1:1 Dimensions 1
13716 X 1% x 1032 ....... ... ..., .95

Fil. Trans.: Primary 117 volts, 50 to 62

cycles. Secondary two 5 voli windings

at 5% ainps. 35.500 volts peak tect ...$24.50

MICROWAVE ANTENNAS

Relay System Parabolic re-
flectors apprx. range: 2000

to  6000Mc. Dimensions
4. -5 x 3 New....$85.00
Dipole for above ....$5.00

TDY ‘“Jam’’ Radar rotating
antenna, 10cm, 30 deg.
beam, 115V AC drive.
New ............. $1¢0.00

50 Surface Search Radar
rotating andenna, l0em.
247 dish, complete with
drive and selsyn motors.
New ..390.00
Used

3 CM. ANTENNA WITH DISH 141%”, Cutler
Feed horizontal and vertlcal scan w:th 28 V
DC drive motor and drive mechanism. Com-
plete. New ... ... iiiiiiiiiii $65.00

RADAR SETS

$09-10CM. SURFACE SEARCH 4, 20 and 80
mile ranges; Raytheon, 250 KW peak power
input to 2J27 megnetron. Completc set In-
cluding: spare parts, tubes, wave guides
and_fittin;

S013- '{DT‘NTICAL TO S09. Complete set, used.
Consists of: transmitter and receiver. PPI
scope medulator, motor alternator, rectifier,
power unit and new rotating antenna,

SN RADAR-GE, low power, 5 and 25 mlle
ranges, Uses GL464 as pulsed osclllator, 57
“A” scope, ‘‘S” band. Extremely compacs;
ideal for demonstration and laboratory work,
115V 60C operation.

Send for information.

10 Cm, RF Package. Consists of: SO
Kmtr.-reeeiver using 2J27 magnetron
oscillator, 250 KW peak input. 707-B
receiver-mixer

Modulator-motor-alternater unit for
ADOVE i $75.00

Receiver rectifier power unit for above $25.00

Rotating antenna using dipole feed and
parabolic reflector. New less hood ... $75.00

S8
RTI9APGIL5 Transmitter-receiver. Light-
house tube oscillator, .5 KW. App,
2700 Mc. operation. With lighthouse
and TR tubes ....................... $100.00
Motor-Gen. Pu 43/4
Input: 24- 28 VDC @& SSZ A. OQutput:

115 VAC, 7T A, 800 CP.8S. ............. §15.00
CONDENSERS
All standard name items.
0ILS

25 mE, @ 20000 VDC ...l $17.50
1.5 ml, .. e

10 mf.

.01 mf,

08 mi. @ 1500 VDC ... ...
03 mf. (D 2000 VD¢, 55LA-50 .
VDC

006 mf.
Isolating Capacitor,

PL 1417
mmf @ 10KV AC (peak}). Each ...... $3.50

MFRS: Send vour requlrements for bathtubs,

Micas. Hardware, resistors, & conuectors.

All merchandise guaranteed. Mail orders promptly filled. All prices, F.O.B. New York
City. Send Money Order or Check. Shipping charges sent C.O.D.

COMMUNICATIONS EQUIPMENT CO.

131-T Liberty St.,, New York City 7, N. Y.

) gl 3

Digby 9-4124
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NEW BOOKS

Television, Volume III (1938-
1941) and Television, Volume
IV (1942-1946)

Edited by A. N. Goldsmith, A. F, Van Dyck,
R. S. Bumnap, E. T. D:ckey, G. M. Baker.
Published 1947 by RCA Laboratories Division,
Princeton, N, J. Price each volume $2.50, cloth,
or $§1.50 paper.

The first two post-war volumes of
the Technical Book Series published
by RCA Review, these books con-
tain a complete review of progress
in television as reported by RCA en-
gineers during the years stated. These
papers were, for the most part, origi-
nally published in the RCA Review,
Proceedings of the I.R.E., Journal So-
ciety Motion Picture Engineers and
elsewhere, In Volume III, the papers
covering the period 1938-1941, relate
to pickup facilities, transmission, re-
ception, and general progress of the
art. Volume 4 (covering the war
years) presents in addition to papers
in the above categories, the subjects
of color television and military tele-
vision.

Fundamentals of Electricity and
Magnetisin

by L. 5. Loeb (Prof. of Physics-Univ. of Calif.)
Third Edition, published 1947, by John Wiley
& Sons, New York, 669 pages — 275 jlusira-
tions. Price §6.

This is a textbook planned for a
four credit course in electricity and
magnetism from the basic principles
to the more advanced electronic and
nuclear concepts. It is aimed at a
higher level than the usual first year
texts, and requires a working knowl-
edge of caleculus. Earlier editions
have shown the value of this method
of presentation over some 20 years
of use. This edition is revised and
enlarged with new material, cover-
ing devices such as the betatron,
synchrotron, synchrocyclotron, line-
ar accelerator, and many of the
newer UHF generating devices (kly-
strors, magnetrons, etc.). About 70
pages of problems are included, cov-
ering each chapter.

Proceedings of the National Elec-
tronics Conference, Vol. 11

(1946)

Published 1947 by the National Elecironics Con-
ference, Inc.,, Dr. R. E. Beam, sec., North-
western University, Evansion, Ill. 741 pages
$3.50.

This conference, the second of a
series held each year in Chicago, at-
tracted widespread attention by the
scope and excellence of the papers
presented. Reviews and abstracts of
many of these papers appeared in
the technical press at the time of the
conference. Now, this printed record
of 57 complete papers and nine ab-
stracts is available primarily to mem-
bers of the conference, but some
extra copies are being offered to re-
search workers, laboratory workers,
and libraries.

The great diversity of subject mat-
ter makes a review of individual
papers impossible here, however the

TELE-TECH <+ WNovember, 1947


www.americanradiohistory.com

The technical authority of the industry

TELE-TECH's leadership is based upon its unexcelled technical edi-
torial coverage of the tele-communications field. During 1947 each

issue averaged better than 70 pages of authoritative articles and

other material of vital interest to its readers. No other magazine

can match this record.

Also, TELE-TECH is covering this field with a circulation which has
been completely checked and verified this year. There is no residue

of transient war time readers from war plants or the army and
navy in this magazine’s audience. TELE-TECH's readers are 16,000

responsible engineers and executives who are in tele-communica-

tions foday.

Thus, it is not surprising that TELE-TECH is TOPS among advertisers
who want to reach the vast tele-communications market directly,

without waste circulation, and atf a cost which is less per thousand

tele-communication readers than any other magazine,

Calduell- Clements, Tunc.

480 Lexington Avenue, New York 17, N.Y. ® Plaza 3-1340
CHICAGO 6 + LOS ANGELES 5 s« SAN FRANCISCO 4

Publishers also of ELECTRONIC INDUSTRIES & INSTRUMENTATION and RADIO & TELEVISION RETAILING

TELE-TECH < November, 1347 91
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Designed for use wherever high fidelity reception is required, the
new postwar Meissner AM-FM Tuner and AM Tuner are now avail-
able for your most exacting requirements . . . Both of these new
precision designed components cover the broadcast band from
527 to 1620 kes. and the AM-FM Tuner also covers the FM band
from 88 to 108 mcs. At 105-125 volts, 50-60 cycles, power con-
sumption is 80 watts for the AM-FM Tuner and 60 watts for the
AM Tuner. For further more complete information on these new
quality units, write today to the address below;

ELECTRONIC DISTRIBUTOR AND
INDUSTRIAL SALES DEPARTMENT

MAGUIRE INDUSTRIES, INC.

500 W. HURON STREET - CHICAGO 10, ILLINOIS

EXPORT ADDRESS: SCHEEL INTERNATIONAL
4237 N. LIKCOLN AVE., CHICAGO 18, ILL. CABLE—HARSCHEEL

EISLER

ELECTRICAL & ELECTRONIC EQUILPMENT

24 HEAD RADIO TUBE

IRANSFORMERS OF ALL TYPES EXHAUSTING MACHINE
Sizes from 4 to 250 KVA WITH BOMBARDER
For furnaces, lighting, distribution, power, Complete eguipment for the
auto, phase ckanging, welding—air, ail, manufacture of incandescent
and water cooled, and special jobs. Jamps, radio & electronic tubes.

SPOT WELDERS Sizes from 14 to 250 KVA
We have o complete line of spot, butt, gun and are welders,
EISLER ENGINEERING CO., INC., 778 So. 13th 5t., Newark 3, N. J.

www americanradiohistorv com

NBC’s TV Actors
Get Radio Direction

NBC is to experiment with !
radio communication for use
within a studio for the direction
of actors in the production of |
television plays. FCC has is- !
sued a construction permit to
cover an experimental class 2
station operating at low power
at frequencies available in the
band allocated for industrial,
scientific and medical work.

book includes many topics relative to
industrial electronics and all phases
of the communication field. A few
copies of Vol. I of the proceedings of
the first conference are also available

(33).

Klystron Tubes

By A. E. Harrison, Published 1947 by McGraw
Hill Beok Co., 271 pages, 141 Hlustrations and
13 charts. Price $3.50.

An extensive interpretation of the
behavior of Klystron tubes, starting
by comparing their differences with
older types of tubes. The basic char-
acteristics of wvelocity modulation
tubes is thoroughly presented. Prac-
tical data on the operation of Kly-
stron tubes, power supply considera-
tions, modulation methods of each
type, timers and measurement meth-
ods are included, Much useful design
material is presented on cavity reso-
nators, bunching theory, Klystron
amplifiers and frequency multipliers,
reflection and reflex operations and
on multiple resonator tubes.

Concise Chemical and
Technical Dictionary

Edited by H. Bennet, Technical Director, Glyvco
Products Co., Inc., published by the Chemical
Publishing Company, Inc., Brooklyn, N. Y.
1947, 1055 pages, $10.00.

About 50,000 terms are listed in
this extensive volume, each followed
by a few descriptive and explaining
words. The dictionary is mostly con-
cerned with chemical terminology,
but expressions used in radio and
television and in electrical and me-
chanical engineering are included. It
contains information on elements
and chemical compounds, on a large
variety of chemicals, raw materials
and finished products, apparatus, and
manufacturing processes. The book
includes trade name or proprietary
products in the synthetic resin, plas-
tic. metal, rubber, textile, food, phar-
maceutical, paint and varnish fields.

A Rnssian-English Technical and
Chemical Dictionary

By Ludmilla Ignatiev Caliaham, Technical
Translator, published by John Wiley & Sans,
Inc., New York 16, N. Y., 197, 794 pages, $10.

Callaham’s Russian-English Tech-
nical and Chemical Dictionary is a
reference to 80,000 terms, intended
by the author to be used chiefly by
research and industrial workers. De-
signed to be used without the aid
of additional dictionaries, it includes
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all types of words likely to appear
in technical articles. The dictionary
covers organic and inorganic chem-
istry, chemical fechnology and min-
eralogy; metallurgy, mining, geology,
engineering, physics, botany, phar-
macy, machinery, mechanics; it in-
cludes the more common ierms in
agriculture, entomology, medicine,
aeronautics, meteorology and military
science. Special effort has been made
to include terms of particular value
to industrial technologists. Many such
terms are new in technical terminol-
ogy, and therefore difficult to find—
as are numerous mechanical and ma-
chine terms also given.

BEach technical Russian term has

been checked in several Soviet
sources. Every available English-
Russian, German - Russian, and

straight Russian technical dictionary
has been examined word by word
for the compilation of terms. English
equivalents in chemical engineering
and technology have been checked by
a practicing engineer. In addition, the
book contains many words never be-
fore compiled in a dictionary.

New Scott Company

A new company to manufacture
his dynamic noise suppressor has
been formed by Hermon Hosmer
Scott. He will be president and direc-
tor of engineering of Hermon Hos-
mer Scott, Inc., with a factory at
385 Putnam avenue, Cambridge,
Mass. Associated with him are
Henry Chrystie (vice-president) who
was associlated with Scott at General
Radio Co. and later at Technology
Instrument Corp.,, and Ralph Glover
(consulting engineer). In addition to
the noise suppressor the company
will produce audio frequency equip-
ment and measuring instruments.

DuMont Consolidates
Television at Clifton

All departments of the television
transmitting equipment division of
the Allen B. DuMont Labs., Inc.,
have been consolidated under one
roof in new headguarters at 42 Har-
ding avenue, Clifton, N. J. The sales

department remains at 515 Madison
avenue, New York.

Haydon Moves

Haydon Mtg. Co., which for some
time has carried on its operations
from its Forestville, Conn., fac-
tory, on October 1 moved to a new
location in Torrington, Conn. The
new building will provide for ex-
panded production.

Meck Uses I'remodyne

The new Hazeltine ¥M detector,
styled Fremodyne, is a combina-
tion superregenerator and super-
heterodyne employing the funda-
mental principle of an off-tuned
resonant circuit to convert FM to
audio. Meck Industries incorpor-

TELE -TECH + November, 1947

G-E Variable Reluctance Pickup

HECK these characteristics of the

G-E Variable Reluctance Pickup
against your present reproducer head.
Make your own exacting tests. Prove
to yourself that this pickup will im-
prove the reproduction quality given
by yout own phonographs.

The G-E Variable Reluctance Pickup has:
@® No resonant peaks.

® Wide frequency response—essentially flat
from 30 to BOOO cycles.

@® High compliance of the stylus—hence more
faithful reproduction and exceptionally low
record wear,

@ Self protecting genuine sapphire stylus.
® Virtual freedom from “needle talk’.

® Practicol insensitivity to vertical vibration—
the source af surface noise.

@ Stability under humidity, heat and cold.

are equipped to make prompr de-
livery to meet your producrion schedules.
For complete information on this finer
pick-up write General Electric Company,
Electronics Park, Syracuse, N. Y.

 GENERAL @) ELECTRIC
| TOP PERFORMANCE ewitts —

Ii

e Photo Hash Control & Radio

o Instrument e Television

¢ Electronic and Indus-
trial Applications

o Electrical Coil Windings

Plan for perform-
ance perfection.
For transformers and
electrical coil windings of
superior quality and produc-
tion, use Dinion Transformers and
Coils. Manufactured t6 specification
or designed to meet particular re-
quirements. Special or mass production.

Specialists
in Difficult
Designs

DINION COIL €O., INC. SALooMA
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SUPERIOR ELECTRIC Co.

-PROTECTS THEIR
AUTOMATIC VOLTAGE REGULATORS
WIiTH

In o Bulletin advertising the high quality equipment
shown at the left, the manufacturer states that since the
first STABILINE Voltage Regulator, Type EM was built,
many improvements have been added, among them
"a fast-trip magnetic type circuit breaker to perform
two functions. It eliminates the task of replacing fuses
when the current is overloaded, and also acts as an
ON-OFF switch.” This emphasizes the convenience of
the HEINEMANN CIRCUIT BREAKER.

f the Powerstat variable voltage trans-
former. When the lot#lyexceeds the current rating of each
individual tronsformer, C:rcun Breaker opens thus eli-
minating any chance of injury®g ary part of the equipment.
These breakers are instanfane8igs on short circuit, but o
magnetic-hydraulic time delay mechdfigm allows passage of
slight, temporary overload. If this overload woontinues beyond
the time-delay limit, the breaker trips. M#ggetic blowout
provides high and fast interrupting capacity,
Your equipment can be equally well prot
by the installation of

HEINEMANN MAGNETIC
CIRCUIT BREAKERS

Write for further information.

HEINEMANN ELECTRIC CO.

149 PLUM STREET TRENTON, N. J.
< EST. @y

Speed up with new FREQUENCY COMPUTER

“Calculaide” quickly solves problems involving frequency, induct-
ance and capacity. In one setting, the natural frequency and wave

2

length of an LC circuit can be correlated with coil dimensiens
and capacity value. Covers range from smallest single-layer coil

to large Xmitting coil. F range — 400kc to 150mc; C range —
3 —1,000 mfd; L — .1 to 1,500 mh. Made of durable Vinylite
plastic 614" dia.

Price $285
AMERICAN
HYDROMATH CO

145 West 57th Street
New York 19, N. Y
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ates Fremodyne in its tuner using
a 6F8 double-triode or equivalent
and a suitable rectifier. The heart
of the new circuit including regen-
eration and mixing, is the single
stage using a double-triode. An IF
of 21.7 me is used and the sensi-
tivity is reported to be 10 micro-
volts. A line cord antenna is avail-
able with provision for connect-
ing an outside dipole.

N. Y.-Schenectady Relay
{Continued from page 61)

Both relay stations in the sys-
tem are unattended and operate
automatically. Receivers are con-
stantly turned on. Reception of a
signal operates a relay which ener-
gizes the relay transmitter at the
first station and the process is re-
peated at each of the others in turn.
Transmitters are rated at between
5 and 10 watts output. It is esti-
mated that the gain in the relay
approximates 1400° times the in-
put at the receivers. As received at
Schenectady and rebroadcast by
WRGB, pictures are excellent in
quality, brilliance and contrast be-
ing practically indistinguishable
from those broadcast and received
locally. It is stated that the relay
may eventually be extended to
Syracuse.

Coincident with the inaugura-
tion, of the relay service, NBC’s
vice-president William S. Hedges
let it be known that early this fall
WBAL-TV in Baltimore is to be
added to the network and within
the next several months service
will be extended to Boston. He
reported further that work has al-
ready started on an NBC trans-
mitter to be located atop Mount
Wilson to serve the Los Angeles
area; construction permits are held
for NBC owned stations in Chicago
and Cleveland and plans are going
forward for intermediate stations
between New York and Chicago
and beyond.

Ratio Dectector
{Continued from page 41)

back through the tube V, is de-
generatively applied to an unby-
passed cathode resistor R, of the
tube V,. The tube V:is arranged so
that the signal at “input 2” effec-
tively controls its gain linearly
over a narrow range by means of
an electrode intermediate to the
control grid and the plate.
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From Milliwatts
To Kilowatts

& @“\,
| ELECTRICAL
\ RECTIFIE
e

Selenium
To simplify the solution of your AC-DC
power requirements, Benwood-Linze
Copper offers you a quarter century of de-
Sulphide velopment and research experience in

the field of metallic rectifiers and
their opplicotion,

Tell us your problems. Consult us

without obligation.

Manufacturers of Selenium and Cop-
per Sulphide rectifiers, rectifier-
tronsformer assemblies and AC-DC
power supply units for every require-
ment,

THE BENWOOD - LINZE CO.

Division of the Sperry Corporotion

1815 Locust St. St. Louis 3, Mo.

tong Distonce Telephone CEntral 5830

v EINISHER
PrRODUCT *

With Two DI-ACRO BENDERS

A difficult production problem of forming two bends in a
long length of tubing was solved by “teaming up’’ two DI-
ACRO Bendfars as llustrated. This dual-forming arrange-
ment saved installation of special machinery. Two accur-
ately.form-ed bends are obtained In one operation—with-
out dlstortlon_ of the tube and at a cost competitive to power
operated equipment. More than 300 pieces are completed
per hour—600 individual bends.

""DIE-LESS DUPLICATING' Often Does it Quicker WITHOUT DIES

Thisis but one example of how DI-ACRO precision machines
—Benders, Brakes and Shears—can accurately and economi-
cally duplicate a great variety of parts, pieces and shapes,
gg’l‘oﬁ\}(}’l? expense. Write for catalog—“DIE-LESS DUPLI-

oy PRECISION MACHINES oy

% N
ESSOUMKT T 348 g Ave,

Lake City, Minnesota

TELE-TECH - November, 1947

DON'T CONTRIBUTE TO LOWER GOSTS

It may be wise for you to analyze carefully the
spring requirements of your products to make sure
you are not wasting money through “Luxury” speci-
fications. Possibly, through habit, you are using the
same springs for one product that you use for
another because they “operate successfully.” Or your
product’s present design doesn’t demand the same
“fussy” springs the old design called for. You may
be using ground end springs, for example, when they
are unnecessary, or you may specify tolerances to
plus or minus 2 or 3% when even a 10% rolerance
would be sufficient for the job to be done.
Unnecessary specifications add to the cost of
Many
times, product design can be altered ever so slightly
to take advantage of a more economical and equiva-

springs—and to the unit cost of products.

lent spring,

All these things are quickly recognized by Lewis
Spring engineers. They are experienced in all phases
of spring design, production and applicability to pro-
ducts. * Lewis has saved manufacturers thousands of
dollars by recommending and supplying the most
practical and economical springs for the job.

Thete is a Lewis representative near you ready
to help solve your spring or wireform problems. We
shall be glad to send him to see you, with no obli-
Wire or write us.

LEWI1S SPRING & MFG. CO.
2640 NORTH AVENUE, CHICAGO 47

gation, of course.

PRECISION

SPRINGS

THE FINEST LIGHT SPRINGS AND WIREFORMS
OF EVERY TYPE AND MATERIAL

95

www americanradiohistorv com


www.americanradiohistory.com

MANY FEATURES IN ONE INSTRUMENT

Lty |

DESIGNERS AND
MANUFACTURERS OF

THE @ METER
SIMPLIFIED LAYOUT ANO SCHEMATIC OF THE 160-A Q-METER QX CHECKER
FREQUENCY

THE BASIC METHOD OF MEASUREMENT EMPLOYED IN THE 160- A Q-METER MODULATED

An R.F, oscillator {E) supplies a heovy current (I) to a low resistance |oad (R), which is
occurotely known. The calibrated volioge across the load resistance (R) is coupled to a
series circuit consisting of theinductance underleﬂ(L)und a calibrated variable air capoc-
itor { Co) having a vernier sectian (C1) ‘When this series circuit is tuned to resonance by
meons of capacitar {Co+C1), the “Q" of (L) isindicated directly by the V.T. Voltmeter (V}.
Variatiaons of this method ore used to measure inductance , capocitonce and reesistance.
Oscillator Frequency Range: 50 kc. 1o 75 mc.in 8 ranges. Oscillator Frequency Accuracy:
=1%, 50 k=50 mc. Q-Measurement Range: Directly calibroted in @, 20-250.
Muliiplier extends Q range o 625, Capocifance Range: Main section (Co) 30- 450 mmf.
Vernier section (C1)+3 mmf, zero, —3 mmf.

BOONTO

BOONTON-N-J- U}-S-A:

SIGNAL GENERATOR
BEAT FREQUENCY
GENERATOR
AND OTHER
DIRECT READING
TEST SNSTRUMENTS

Whaf can be
‘done with

“'COLD FORGING
2 and ‘supplemental
operufmnsP

erly s:rew-ma:hined

NG SAVED
000 PIECES!

EXAMPI-E: small part form

: Gl
LFORD COLD FOR
MILF O BRASS PER |

161 LBS. O

Eye-opener savings! As high as
67% not uncommon. 25% toO
409 an every day occurrence.

Since many parts now screw
machined ‘can be cold-headed,
why not investigate? First

step: send sample part or fas-

Milford equipment for cold-
tener. Milford engineers will

heading — and experience — are
unsurpassed; have cut costs for
others, can cut costs for you.

THE MILFORD RIVET & MACHINE CO.

847 Bridgeport Ave. 988 West River St.
MILFORD, CONN. ELYRIA, OHIO

Inquiries may olso be oddressed to our subsidiary:

THE PENN RIVET & MACHINE CO., PHILADELPHIA 33, PENNA.

obligation,
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carry on from there. No |

The circuit has been simplified
for this illustration, but it will be
found that a 6SK7 with its screen
connected through 1 megohm to
the +B terminal, and its suppressor
connected to the terminal “input
2” has just the desired amplifica-
tion characteristics over the range
of frequencies and amplitudes en-
countered in FM systems.

Fig. 3 illustrates the manner of
connecting a conventional Foster-
Seeley discriminator to the Fig. 2
system when it is to be used as a
ratio detector. Any of the many
other familiar types of discrimina-
tor may be used, provided only
that there must be available a pair
of signal wvoltages the ratio of
which is the desired modulation
signal.

It has been found in actual tests
that the distortion introduced by
this detector is very nearly propor-
tignal to the ratio (1 —8) to unity.
Thus by providing a large ratio of
gain through V: in the degenera-
tive direction to the forward gain
of V, this distortion may be mini-
mized.

Noise Generator
(Continued from page 30)

two single tuned stages are stag-
gered as shown in Fig, 8, the over-
all response varies with frequency
in the same manner as one double
tuned stage with both windings
adjusted to the same freqguency.
In fact, the parameter “d” exactly
replaces the coefficient of coupling
K. The response of the two stages
may then be indicated by
1

1—(8*—d)Q+37238Q
where A is a constant determining
the absolute gain. It is seen from
equation (1) that at f=1£, (S=0)
there is zero phase shift, and when
1_(Sz_d2)Q2:0
the real part disappears and there
is a 90° phase shift. Thus when

=VI1+aqQ

R=A

a lead or lag of 90° is obtained, and
a total range of 180° is available.
It will be noted that the variation
is obtained by shifting f, which is
accomplished by tuning f, and f.
with a fixed spacing, 2D, between
them.

By making dQ =1, the equiva-
lent of critical coupling, the phase

TELE-TECH * November, 1947


www.americanradiohistory.com

variation is made linear, and the
overall gain is down 3 db at the
90° phase shift points.

An additional fixed 180° phase
shift is obtained in T6-7-8. Qutput
is taken from both plate and cath-
ode of T8 and applied to T7-8,
Either section of T7-8 may be cut
off by means of switch S,, thus pro-
viding output with a choice of two
opposite polarities from the cath-
ode of T7-8.

The noise synthesizing channel
consists of tubes T1-2-3. From the
basic rf generator, signal is applied
through the buffer amplifier T3 to
the grid of T2, which operates as
a gated amplifier. Gating is ac-
complished by returning the grid
of T, to a high negative bias po-
tential, but periodically raising the
grid to zero bias with the tips of
a gating pulse. The latter is ob-
tained by differentiating the syne
pulse from a conventional syncho-
scope and applying it through the
cathode follower T, to the grid
return of T, The period for which
T, acts as an rf amplifier is ad-
justed to be one half microsecond,
and the repetition rate of the noise
bursts is that of the syne pulse. The
ouputs from T. (noise burst) and
T. and T, (desired signal) are then
added in the resistive mixing pad.
The latter is designed to work into
a 70 ohm receiver input and to
look like 70 ohms in all directions.

In practice, the output point is
connected to the antenna input of
the receiver to be tested, and sig-
nal at any desired level applied
to the rf input. The trigger input
pulse is then turned on, and the
audio output of the receiver meas-
ured, or observed on an oscillo-
scope, with various phase adjust-
ments. The oscilloscope sweep cir-
cuit may be synchronized with the
trigger pulse, allowing excellent
observation of the “pop” or “click”
wave form.

As might be expected. when the
receiver is nearly center tuned the
phase must be adjusted almost to
phase opposition to obtain a loud
response, or “pop”. When the re-
ceiver is greatly detuned so that
the rate of rotation of the vector
OS is high, the noise burst timing,
or phase, has a wide range of
values over which O3 will pass
through phase opposition while
the noise bust signal is domi-
nant. Thus “pops” are developed

TELE-TECH ¢ November, 1947

Magic Wand Aerials for EM and-tele-
vision offer ‘electrical efficiency pos-
sible’ ool through the enthusiastic
teamwork of Ward's iopidrawer ex-
perimental lqhuramrj:, :md pmduc-\
tion facilities.
As the world's Targest producer of
acrials for car and home, Ward “also .
g pmneermz in educating 33 million _
present; and - prospective, TM _and E
television receiver owners thara guo"d'
outdoor dipnle antenna is necessary
if guglity recepiion i% to be enjoved.
Whteh for Gur har:{-hi!tietg ads in the
Saturday Evening Posc and leading”
NEWSPAPErs, ik
Inaddition to develaping otstanding
EM, television and automorive
als, Wird also has design and pro
tion capacity. available to,take” carq
of special aerial needs. ‘)ubrlm y‘(mr,

Gabriel caﬂrnunr

C. W, Brandes, Mar..

Claveland I, 0

aerial problems e os Dow for am

efficient, and. ecomomical, sc:lutxon ., Taroata, J.‘:nr'

MEMO To Chief Engineers, Research- Directors,
Librarians
Your laboratory needs these idea-stimu-
lating, time-saving, indispensable
references,

1964 SUPPLEMENT EDITION
ELECTRONIC ENGINEERING

MASTER INDEX, 1946

This supplement to the definitive 1925-1945 edition
of the Master Index covers the period from July 1945
to December 1946. Contains over 7000 bibliographicol
entries from 85 American and foreign periodicals
grouped under more than 400 subject headings rang-
ing over fields of communication, broadcasting, elec-
tronic applications, radar, FM, televisian, etc. Also con-
tains comprehensive section of abstracts on manu-
facturers’ catufogs

Cloth bound, 220 nages

$14.50

First Compilation of Iis Kmd' ELECTRONIS
LIMITED

ENGINEERING
PATENT INDEX, 1946 OFFER
33%9

DISCOUNT

allowed to indi-
vidual purchas-
ers as a profes-
sional courtesy.
Deduct $4.83

P

|
|
i
|
Presents a wealth of information on more than 2000 |
U. 5. electronics patents issued during 1946, Covers a |
wide range of design, component, and manufacturing |
details. Every patent lists inventor, assignor, claims |
granted, etc. Profusely illustrated. Here in one volume I
is the complete compilation from 52 weekly issues of I
the U. S. Patent Office Gazette, A book indispensable
in design and manufacturing departments of your or- !
ganization, |
|

!

|

|

|

|

Cloth bound, 476 pages $14I50

ELECTRONICS RESEARCH PUBLISHING CO. | pee '’
2-4 WEST 46TH ST, N. Y. 19, N. V. _ J
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Small in size—

but big in Quality!

Sfet‘ll Electric

755A 8“ LOUDSPEAKER

sponse...70° coverage angle...
4% Ibs. weight . .. 2 cu. ft. en-
closure needed...4 ohms input
impedance.

More details? Write Graybar
Electric Company, 420 Lex-
ington Avenue, New York 17,
New York—or

ASK YOUR LOCAL Gr aVlﬁR

.
BROADCAST REPRESENTATIVE

The smallest of a complete line
of Western Eleetric speakers
from 8 to 120 watts, the 755A
offers qualityreproduction that
would make a giant proud.

Details? Here are just a few—
8 watts power capacity ... 70
to 13,000 cycle frequency re-

hy™

No: 1010
Con;purison

< and Limit

- PBridge, Sell
" conlained.

A.C. operated.

. megohms. .
if contaiped.
¢ AC. opergted.

No. 1040
Wide Range
Vacuum Tube

Voltmeter.

g . No.. 1110
*" _ Incremental .

om0

Bidge.”  TRANSFORMER CO., IN(

 Instruments D
NG STREET NEW YOR
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over a greater percentage of the
total phase range possible.

Credit should be acknowledged
to K. H. Emerson for the original
conception and to Albert Alter and
Eric Elnegaard for their important
contributions to the design and de-
velopment of the equipment.

Tricon Air System
(Continued from page 40)

but if a scanning method (like
that in television) were used, the
need of a multiplicity of lamp
connecting wires could be reduced
to a practical number. There was
no reason why three or more of
these control boards could not be
located at one place, a master
control room, because the impulses
feeding them can be transmitted
over ordinary telephone wires,
Dr. Alvarez mentioned a rather
simple method of setting the
modulation phase delay at the
transmitting stations in order to
produce an airlane of the desired
pattern or location. The slave
station would radiate a 3 mc sine
wave. An electronic counter
could be used to count the positive
pecaks, and when the correct num-
ber was received the counter
would so indicate. From this data
a chart could be arranged to give
the needed phase shift.
PROJECTED ACCOMPLISH-
MENTS OF THE TRICON SY-
STEM. In brief, these are said to
be: (a) accuracy,; distance along
the track =14 mile, transverse
=500 feet within 60 miles; (b)
computors are on the ground; {(c)
automatic block system:; (d) com-
plexity less than other systems
giving similar performance.

(Other advantages have been
mentioned in an earlier para-
graph.)

Visualization of Equipment

Engineers have estimated that
the master transmitting station
would require 30-35 vacuum
tubes; a “slave” station about
45-48 tubes; and the receiver and
transmitter for the annunciator
system about 50 tubes. In the
plane, the pulse navigation re-
ceiver would be one rack weighing
35 1b., containing 35 tubes; annun-
ciator and identification trans-
mitter, 25-27 tubes, weight 30
Ib.; and for traffic control the
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equipment, with 20 tubes, would
weigh about 18 1b.

As the reader has surmised it
was the reaction to this newly
proposed system that was desired
from the group of Army, Navy and
civilian air navigation experts who
listened to the description of the
Tricon system. The questions and
comments at the conclusion of the
talk were numerous and pertinent.
They were answered clearly and
frankly. Naturally the listeners
had some difficulty in evaluating
such a many-sided electronic sys-
tem when presented rapidly in
the form of a blackboard talk
without opportunity for previous
study.

The operations experts prefer-
red to withhold their comments
until they had seen at least an ex-
perimental test of the system. And
it is hoped that Tricon will reach
this stage without delay, for then
it may at once be evident that
there has been born an air navi-
gation system that will be as use-
ful to planes in the air as the
Ground Control Approach system
is proving to be to planes in the
process of landing safely.

Feedback Head
{Continued from page 49)

when operating into a reactive load
impedance is like trying to force
a fish to act like a fowl. In this
case though, the tubes are en-
closed in a current feedback loop
which instead helps the “fish” to
be a good fish. Current feedback
and this type of tube fit together
hand and glove. The output trans-
former T3 must be well interleaved
and have a good phase shift charac-
teristic, since it is included in the
secondary or “current” feedback
loop.

The potentiometer A is for the
purpose of balancing the two push-
pull sides of the amplifier with
respect to ground for the current
feedback loop. Similarly, the ad-
justable resistors B and C are pro-
vided to permit the feedback volt-
ages produced from the two feed-
back windings in the cutter to be
precisely balanced in amplitude.
These balancing operations become
extremely important when large
total amounts of gain-loss feed-
back are used over a push-pull
amplifier, since a slight unbalance
from side to side in the feedback

TELE-TECH +*» November, 1947

PARA Lo

UX
EPRODUCER

Light We1ght Helc:c:: s
ors’ repd
redo‘:ﬁ:rsl‘ﬁo of 1% average per m
to

Since we storted making Light Weight Heods, work
in our repoir departmeni hos proctically stopped.
Because these Heods are so taugh aand durable . . .
Because the diamond is actually soldered in its stylus
setting . . . and because of the low mechonical im-
pedance designed info the improved PARA-FLUX,
allowing aperation on commercial service at a pres-
sure of 22 grams, our new Heads keep performing

efficiently continually with repoir and main-

fenance practically nil. And they afford even
‘07 a more realistic reproduclian of tane quality.

We do not even repair any old, broken
unit, Return it to us and you get an
absalutely new Light Weight Head as a
replacement ot exchange price of only
$35.00.

g Ask for Bulletin PR,
= 5 \-—__
25
(=
52 Bk
D'c-
i3 |
= 1%
K [ i
5 O may

1946 1947

PARA-FILUX
REPRODUCER
with interchangeable Heads:

UNIVERSAL . ..
LATERAL ONLY.
VERTICAL ONLY

RADI(D-MUSIC COBPOBATI()N

PORT CHESTER NEW YORK

.fungus prooﬁng wuxes. o Wuterprnoﬁng_'-'-
nishes for wire |uckals. . Rubber finishes.

® Inquiries and problems’ mwied by ouren-
gineering dnd development labordtories.

Zophar Ml:"l, Inc. has_been ‘kn““v’v,n for its: depehdahle service and

uniformity of product since 1846.

'ZOPHAR MILLS, Inc.

:sfanusﬂan 1846 . .'
mr 261h STREET BROOKLYN 32 N. Y._-:.‘?';‘
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Subsonic and Ultrasonic

up to 2” on a side, in thicknesses from 2" 1o .005" with frequen-
cies from 60 kc. to 20,000 ke..
or nickel-on-gold plated.

f \\\ X-cut circular crystals up to 3" dicmeter and square crystals
LIRSS

optically finished or silver. gold. .

RH-51

The wide range of Reeves-
Hoffman crystal activities
@ includes such crystal units

as RH-51 a hermetically

sealed. 1000 kc. crystal unit
designed for frequency meters and
secondary standards. The metal tube
holder has a standard octal base.

RH-241

In still another field of crys- 3
tal applications is the RH-241 / P
crystal unit designed for FM Q&
tromsmitters and receivers. %\
This is « plated, 200-1000 kc.,

wire mounted, sealed unit which is also
suitable for use in frequency meters
and filters.

REEVES-HOFFMAN

COR
;‘ H

&

Frogl | . i PLANT: 3N

1[]0

PORATION

.SALES OFFICE: 215 EAST 91 STREET, NEW YORK 28, N. Y.

CHERR'\!"“S.'I'I!EEI', CARLISLE, PA.

AT
THWEST

Yadlics

Large or Small Parts

When our engineers are called in at the
very start—when they are consulted at
the time that the product is still in the

N

formative stage—our customers stand

to get an improved product at lower
cost. For plastics engineering can result
in economies at every step. Northwest
Plastics facilities include designing the
product and mold {or working with
your design department) . . . selecting
the right materials . . . laboratory con-
trol . . . mold making by experts in our
tool department . . . molding in our
battery of presses . . . finishing and in-
spection on the assembly line . . . drop
shipment service. Write for complete
information.

We can serve you best if you consult us early.
NORTHWEST PLASTICS INC.
2235 University Awve, Saint Paul 4, Minn,
Chicago Office + 612 N. Michigan Blvd.
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network might wreak havoc on the
overload point. )

For the same reason, the signal
input at the feedback re-introduc-
tion point (V3) must also be pre-
cisely balanced about ground at all
frequencies, and therefore T2 is a
precision coil of “hum-bucking”
construction not only in order to
buck hum but also to provide a
balanced distributed capacitance
on each side of the secondary cen-
ter tap. The balance adjustments (B
C A) are all easily made by means
of minimizing the voltage observed
across the common cathode re-
sistor of the output tubes when
steady 1,000 cycle tone is applied.
The setting of A is performed with
the outside feedback loop removed
(B and C shorted).

The number of decibels of out-
side loop feedback can be changed
within limits by the loading effect
of adjustable resistors B and C on
the cutter feedback coils. Retard
coil L3 is provided in order to
avoid wasting output power at low
frequencies in resistor A, since the
load impedance at low frequencies
is essentially the dc resistance of
the cutter driving coil (65 ohms).
At low frequencies the inside loop
is not necessary for stability, so
this is permissible.

Whenever two iron core trans-
formers are enclosed in a feed-
back loop special precautions must
be taken to avoid tendencies to-
ward singing or instabilities which
occur far outside the useful trans-
mission range of the equipment.
Circuit elements which fall into the
category of anti-sing components

“include C5 and C8, R24 and R25,

Cl4 and D, B and C, and the stray
capacitances present in the power
tetrode grid input circuits. Gen-
erally speaking, leaving the com-
mon cathode resistor unbypassed
also contributes to this stability.
The resistor D is not permitted by
Cl4 to dissipate any substantial
portion of the amplifier output
power until the useful frequency
range of the equipment has been
passed.

Most 6L6 casualties are due to
violent attacks of parasites which
destroy the vacuum and pave the
way for other diseases such as high
cathode current, reverse grid cur-
rent and positive ion bombardment
of the electrodes. Resistors RI15,
RI16, R17, R18 {metallized), R20,
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R21, R22, R23 (wire wound) are
in the classification of parasitic
suppressors, and when attached
directly at the tube terminals are
effective in this capacity and thus
in assisting the beam tube in liv-
ing a long healthy life.

Cutter Refinements

If we use a high saturation flux
density pole piece material such as
Permendur, we cannot take advan-
tage of its excellent properties un-
less the de (magnet) flux density is
sufficient to cause the pole pieces
and armature to operate about
half-way up the useful portion of
the Permendur BH curve (Fig. 5,
point X). In order to do this, a
surprisingly large amount of mag-
net may be coupled, This necessity
for a high magnetl volume permits
us to take advantage of the situa-
tion and enjoy the luxury of a
split-magnet design.

One magnet is coupled in at
points G and H (Fig. 2), another
at J and K. One outstanding ad-
vantage of this feature lies in the
fact that little or no dec flux need
flow in the Permendur sections
around which are wound the feed-
back coils. This tends to diminish
somewhat the magnetic mutual
leakage coupling between driving
and feedback coils, and lessens any
possible danger of saturation-
effects at E and F.

Leakage Flux

Feedback coils at E and F are
well embedded in the pole pieces,
and designed so that nearly 909
of their enclosed area is occupied
by Permendur. This results in only
a very small portion of their de-
veloped voltage being due to leak-
age flux which is not indigenous to
the permeable core. Thus the

de
dilution of feedback N d_ informa-
t
de
tion with leakage N—1is minimized.
dt

One pole piece feedback coil is
connected in one side of the push-
pull amplifier for feedback, the
other coil in the other side. This
state of affairs results in an inter-
esting circumstance:

Audio flux balance between the

four gaps is forced by the am-

plifier in spite of any differences
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QUICKER...AT LOWER COST!?
The logical approach to any sound system plan-
ning problem is to first select the speaker or
speakers capable of proper coverage and quulity
of reproduction. Once the speakers have been
decided upon, the selection of the correct size
amplifier becornes a routine matter of totalling
the powers required for the individual spéakers.
The many UNIVERSITY speakers now avail-
able readily solve this problem. Included are
speakers for every class of service—low power,
super power, directional, radial, explosion-proof,
submergence-proof, high fidelity, paging talk-
back and others.
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UNNERS“ MODEL. «SA:H

80 Souﬂ‘ Kenst PRICE $37.00

The NEW
PICKERING

iNTERMODULATION
DISTORTION METER

“Quality Insurance”

for'Your,Au‘d-io System

- This new Pmkermg instrument is

. bunlt by audio engineers for audio

engineers. By means of a single meas-

urement it gives a complete picture of

" the ability of any audio system (o

_transmit complex waves without dis-
rortion. .

‘ Simiple to operate, highly accurate,

‘moderately priced — it meets every

tequirement of the most exacting ap-
phcanon

Aeollan Hall

EXCLUSIVE SALES AGENTS for PICKERING & CO., Inc.
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Among many exclusive features aré—
* Will measure distortion across
any amplifier impedance — across © .

voice coil, across 600-ohm wind-

ings, plate or grid to ground, -

* Single-unit consiruction.

¢ Large 4%” Weston meters, '

Whether your problem is design
of new equipment, or maintenance
of existing instaliitions — the. new

_ Pickering Intermodulation D1stort10n

Meter is invaluable,

o Wnte or wire today for qu fechnical mformahon.;"

- SUMNER HALL, INC.

New York 19, N.Y.
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BROWNING

LABORATORIES

Precision Instruments
for Electronics and
Radio Research and
Testing

Versatile, Pretision
OSCILLOSCOPE
MODEL O1-15

This is a highly flexible instru-
ment particularly adaptable far
production testing or research
work In television, radar, fac
simile work, and radio-frequency

equipment,

MODEL RJ-12
FM-AM TUNER

An easy-ta-install highly-sensitive
tuner that provides distortion-free
reception on FM and quality re- :
ception on AM. Tuning eye shows
correct tuning. One antenna
serves both FM and AM. Many
other features.

WWYV FREQUENCY
CALIBRATOR

Full, accurate use of station
WWYV, the world’s finest primary
frequency and time standard, is
obtained {from the Browning
Model RH-10 Standard Frequency
Calibrator.

WRITE, FOR LITERATURE

OTHER  EQUIPMENT manufaétured
by Browning Laborotories includes
an accorate frequency meter and
ECO Model MJ-9, for operating in
the Hom bunds, ond o freguency
meter (Model 5-4] especially design-
ed for checking mobile tronsmitters,

LABORATORIES, INC.
WINCHESTER, MASS.

g

in dimension of the gaps due to

assembly of the cutter or malad-

justment of the centering springs.

This last action satisfies one of
the prime theoretical requirements
of the four air-gap differential-
resultant-force structure and helps
considerably toward the establish-
ing of a high-performing system,
around which it is well worth
while to draw a stabilizing feed-
back loop.

Pulse Modulation
(Continued from page 31)

The collector plate in this tube,
beyond the perforated grid in the
path of the electron ray, receives
these pulses and serves to modu-
late the transmission system.

In the transmission of higher
quality speech and music, two ad-
jacent 7-digit channels were com-
bined so that a 10 (or more) digit
code could be handled. A high
guality musical program with a
sampling rate of 24,000 per second,
with each amplitude sample rep-
resentable at more than 1000
levels by code symbols, was ar-
ranged during the demonstration.
This test showed that this method
of modulation was capable of
handling this program in a manner
that was in every way equal to
direct modulation over the speci-
ally prepared high quality lines.

The new technic is expected
to find use on broadband trans-
mission hook-ups, including mic-

Holding the new tube, to show lis relative
size. is Bell Lab. engineer R. W. Sears
who developed it for PCM
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ELECTRIC// SOLDERING

IRONS

that are sturdily built
Y for the hard service of
industrial usage. Have
plug type tips and are
constructed on the unit
system, with each vital
part, such as heating ele-
ment, easily removable and
replaceable. In 5 sizes, and
from 50 watts ta 550 watts.

American

TEMPERATURE REGULATING STAND

This

is a thermostatically con-

trolled device for the regulation
of the temperature of an electric
soldering iron. When placed on
and connected to this stand, iron

may

For further informatlon, write

AMERICAN ELECTRICAL

be maintained at working
temperature, or through
an adjustment on bot-
tom of stand, at
low or warm

temperature.

HEATER COMPANY

DETROIT 2, MICHIGAN

established 1894
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HIGH CAPACITY
TO SPACE RATIO

Weth Dolinson
Pressanized (apacitons

JOHNSON Pressurized Capacitors
are so carefully engincered that they
provide the desired capacity and
voltage rating with minimum pressure
and condenser height. Because of their
efficient electrical and mechanical
design, they also provide the utmost
in stable operating conditions,

Avaijlable as “'standard’ are variable,
fixed and fixed-variabie units — in a
wide variety of capacitance and current
rating. In addition, JOHNSON can
build any pressure condenser to in-
dividual specifications,

FEATURES

®Low Loss
#High KVA Rating

® Shielded From External Electro-
static Fields

®Low Internal Distributed induc-
tance

@ Complete Dependability

Write For [IHustrated
JOHNSON Catalog and
Prices

a famous name inw Radio!

(E. F. JOHNSON CO. WASECA, MINN.
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rowave radio relay systems, such
as that now being installed to link
New York and Boston. Its great-
est feature stems from the possi-
bility of reconstructing the pulses
(which are in any case just “on-
off” signals) at each repeater or
relay point to reestablish their
original sharpness. In this way
the gradual debasement of the
quality as a signal progresses
through the repeater points is
avoided.

NAB Conference

(Continued from page 59)

(7y 1Is this defermined from factory measure-
ments of selected receivers or from receivers
that have been in use for six months, a
year or how long?

(8) What are the propagation cbaracteristics
of the ground wave band of the skywave?
(9) How do these vary in different areas at

different time on different frequeneies?

(10) What are the frequencies and powers
lest suited for the various classes?

(11) If the power of one class is raised hori-
zontally what engineering or eeonomic cffects
does it have on the others?

(12) Under what conditions should daytime or
limited time stations be pertitted?

(13) When does daytime begin and end from
the standpoint of radio propagation?

An antenna for circular polari-
zation which combines a wvertical
dipole and a slot type radiator was
displayed and described by Carl
Smith, United Broadcasting Co.,
Cleveland, Ohio. This design, al-
ready tested and proved, is Smith’s
eighth model, and is distinguished
by the fact that individual units
may be stacked for greater gain.
The unit on demonstration was a
4-bay design for operation at 800
mec.

The illustration indicates how
the new antenna evolved from
the vertical dipole and a slot an-
tenna. Currents in the slot an-
tenna flow horizontally and account
for the horizontal component. The
vertical dipoles supply the vertical
polarization. A 90-degree phase
shift is obtained by a quarter-
wave section providing quadrature
currents for the vertical and hori-
zontal elements. For use in FM
broadcast band each pipe-section
will be % wavelength high. The
physical dimensions are 54 in. high
and 16 in. in diameter for 100 mec.

The feeders consist of two trans-
mission lines which run coaxially
up the center of the supporting
structure. The slot mid-point of
each unit is paralleled to one line,
and the dipole mid-point to the
other. Quarter - wave bazooka
sections at the bottom and top of
the array serve to prevent stand-
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The ONLY Complete Up-tu-ihe-mim‘ne _
Cotalog of Radio Parts - Sets - Amplifiers

Testers + Hom Gear - Flectronic Equipment

Mail Coupon for FREE Copy

Ready now —the greatest, latest com-
plete presentation of radio, electronie
and television eguipment and supplies
in Concord history! Packed from cover
to ecover with thousands of {tems—160
pages of everything in Radio and Elec-
tronics. Special bargain section of hun-
dreds of money-saving values. Scores
of NEW ITEMS from famous makers.
Mail coupon for FREE copy at oncel

SPEAKERS
with 3 6hm ¥C's at real buys
X150M. 5" Round
FM . . . . . $1.14
X151M. 4"= 6" Oval
Alpico V PM . $1.19

X152M. 4" Dynamic
4500 field , . . $1.29

RF & DC Meter Values
0.4 Amp. RF, Built-in ther-
mocouple, GE type DN-
56, 214" round,
X168M —Each . $1.95
0-36 V DC. Red mark at 28.5
V. Simpson type K25. 214"
round. 5B4205 . $1.95

ELECTROLYTICS

All Nationally Known Makes
Number Mf. WV Each Number Mf. WV Each
X1S4m 460 24c X153M 20-20 150
X155M .8 450 39¢ X160M 40 460
X156M 460 27c X181M 50-30 150
X1STM - 450 47c X182M 16 50D
X158M 450 29c X163M 100 50
X1i59M 150 22¢ K164M 100-100

B0-20 B0

"RADIO

CHICAGO 7 ANTA 3

501 W.lackaon Bivd, achiree Street
LAFAYETTE RADIO CORPORATION

901 W. JACKSON BLYD., CHICAGO 7

Yes, rush FREE COPY of the comprehensi
Conecord Radio Catalog, e Ve new

CONCORD RADIO CORPORATION, Dept. TE-117
o ILL.
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MANUFACTURERS!
EXPORTERS!
DEALERS!

Can you use these meters?

We have large gunntities avallable and can
offer them to you at very attractive prices,
Send us your requirements and we will be
Dleased to quote you.

D.C. MILLIAMMETERS

Roller Smith miniature, 115~
MA movement.
rd O-15 MA.

Simpson 26, 3!%”

G.E., DO-41, 315", rd, 1 MA black scale.

G.E., DW-41, 2157, rd 1 MA full sc, cali-
blated 140 D.C. V & 500 MA.

W.H.. NX-35, 200 MA, 3'%”, rd f1 bake case.

G.E,, DO-53, 20 MA, 3” squsre fl bake case.

' “ rd fl bake case.
Sun 3aP259, 1 M4, 31%%, rd fl bake case.

square, 1.25

D.C. AMMETERS
Triplett 0321-T 15 A, 3%,

rd fl bake case.
E., DO-41, 200 A, comp ' with ext 50 MV
(Alreraft style) 3%, ra fl

case,

Weston 508, 200 A. comp with ext 50 MV
shunt, 2327, rd fl bake case.

U.8. Gauge 27 g clamp mtd mctlal case,
Auto type, 30-0-30 Amps D.C, black scale.
E., DW-51, 30-0-30 A 2%, rd 1 metal

case.
Beede, 30-0-30 A. 2157, rd 1 metal case.
H., F-1 (NX-33, 150 A, black se, comp
with ext 50 MV (aircraft style) shunt,
21%2” rd fl hake case.
A.C. AMMETERS

Triplett 331-J.P., 30 A, 3%, rd f bake case.

RADIO FREQUENCY AMMETERS
84, black scale, 2327, rd fl
G.E., DW-52, 1.5 A, biack scale, 213", rd i
metal case.
W.H., NT-35, 3 A, 31%”, rd fl bake case.
D.G. MICROAMMETERS

G.E.. DO-4l, 200 microampere mvt.
edge pointér, sc mkd ‘‘Set Carriel”’
w1th paper V.O.M.A. sc, 3127,

G.E., DO_—53, 500 ua invt, sc cal 0-15 KV DC
supp with paper V.O.M.A. sc, 315", sq fl
hake case.

A.C. VOLTMETERS

GE, AW-41, 237, rd 0-15 Volt,
1rd 1 bake case, blaek scalc.

W.H., NA-35 15 V (100 MA) 3'%2",

case.
Triplett 331-J.P. 3147,
valts.

shun t,

Knifle
supp

rd fl bake

800 cycles.
rd fl bake
rd fl bake case 0-150

D.G. VOLTMETERS

G.E., DW-41, 15 Volt. black sc,
se cal 0-15, 2157,
H., DX 4‘,’ 'y

black scale.

SPECIAL METERS

DeJur Amsco 310, 1 MA sc cal 0-4 KV, 315”7,
rd il bake case.

Voltage Polarity Phase Rotation Tester, Trip-
lett 337 AVP, Checks 115, 220 and 440 line
voltage; locates open circuits, blown Iuses,
damaged wiring, ete.; Indicate whether
A.C. or DC and polarity of DC; Checks
phase rotation to determime direction of
rotation of motors, operation of controls.
ete.; Consists of a 3% square meter and a
small polarized vane movement in a small
handy sized case. Complete with 36~ leads

with fest prods.

B, T.. 30F, Dual range Frequency Meter
eovers flequency ranges Irom 48 to 52
cycles; and 58 Lo 82 cycles: Dual element,
Vibrating Reed type, 100-150 Volts, 3lb7,
rd flush metal case.

Time Totalizer Indicates up to 9,999.9 hours
for 50 or 60 cycle operation on 105 to 130
vaolts. Black scale 3”7 rd fl bakelite case.
Clamp mounted. Made by Industrial Timer
Corp.

" PREGISION RESISTORS

= 19 Accuracy—wWire—Wound—I .M.A., Wes-
ton, G.E., I R C or Sprague.
1.0 Meg 1 KV 2.5 Meg 2.5 KV
15 Meg 1.5 KV 5.0 Meg 5.0 KV
20,0 Meg 20.0 KV

We earry a complete line of surplus new
meters suitable for every requirement, such
as portable, panel, switchboard, recording
Instruments, laborstory standards, ete. Over
50.000 Meters in Stock. We also stock various
surplus components, tubes, parts, and acces-
sories and can supply large quantifies for
manufacturers, exporters, etc.

no Caption,
rd fl bake case.
rd A metal case 0-150 volts,

Send for Free Circular

MARITIME SWITCHBOARD

336-38 Canal Street New York 13, N. Y.
Worth 4-8217

ing waves in the supporting ele-
ment. Under test, a receiving dipole

is rotated between the horizontal |

and vertical positions. The antenna
currents are then adjusted in phase
and amplitude under the receiver
signal indicator reads the same
at all dipole angles.

Circular polarization is reported
to fill in shadow areas with con-
sistent signal. Another advantage
is greater freedom in home an-
tenna installation. For television,
the problem of reflected signals is
reduced with circular polarization.
The TV receiving antenna has a
blind tendency to all but the direct
path signal.

The NAR one day Engineering
Conference closed with a Broad-
cast Roundiable which covered
many diverse points of AM, FM
and TV. Panel members included:
R. V. Howard, NAB director of
engineering as Moderator; O. B.
Hanson, NBC, vice-president in
charge of engineering; O. W. Tow-
ner, technical director WHAS,
Louisville, Ky; G. E. Sterling, FCC,
chief engineer; J. A. Willoughby,
FCC, asg’t chief engineer in charge
of broadcast: C. B. Plummer, FCC,
television broadcast division; J.

E. Barr, standard broadcast di-
vision; C. M. Braum. FCC, ¥M
broadcast division; G. P. Adair,

consultant, Washington, D. C.; D.
B. McKey, consultant, Washington,
D. C.

SOME NAB EXHIBITS

Co., Brockton, Mass.—New
facsimile recorder for home use and an 13-
in  Dbulletin type recorder in  operation
recording new broadeasts {rom WPEN-ITM.

Alden Products

Amperex Electronic Corp., Broolkiyn, N. Y.
—New vacuum capacitors for high powers
at frcguencies up to 90 me. as well as a
completc line of standard and special pur-
pose tubes.

Andrew Co.. Chicago.—New coaxial line
equipment and fittings; type 1200 folded
Quadropole transmitting antenna.

Colling Radio Co.. Cedar Rapids, In.—Negw
FM transmitters from 200 watts te 30 kw:
an expandablc 5 kw FM transmitter which
by addition of a tube In a socket provided
bgcoines 10 kw; new 1000/500 20 T AM
transmitter; new consoles, one including a
newly designed recorder.

Daven Co.. Newark, N. J.—New tvpe
multi-leaf switclr arm and a ceomplete line
of attenuators, selector swltches, master
controis, fixed pads, transmission measuring
equipment; a new wide range volume level
indicator and transmission measuring set for
FM; new design decade boxes and frequency
meters,

DuMont Laboratories, Passaic, N. J —
Packaged television transmission equipment,
new image orthicon cawmeras, a new method
of film pick-up, monitoring, studio and re-
mote control eguipment,

Eitel-McCullouglh, San Bruno, Cal.—New
4X125500A3 high frequency, high power air-
cooled tetrodes of multi construction com-
bining four tubes in one envelope.

Fairehild Camera & Instrument <Corp.,
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Slmpler M Analysis

with the

ANALYZOR|

Eliminates tedious, time consums-
ing point by point frequency
checks. It shows simultane-
ously, in one complete picture,
an FM'd carrier and resultant
sidebands . . . in terms of rela-
tive frequency, amplitude and

stability.
SIDEBANDS
SPREAD
TKC aPaRT
.
L NY | e

B PRI
w NSy |
.'\"’"

80.7 K¢

KILOCYCLES

CARRIER
LEVEL
AT ZERQ

< FREQUENCY D!STRIBUTION &

MODULATION= SYMMETRIGAL

A single observation enables
determination of such perform-
ance details as frequency
deviation, energy distribution,
sideband content, carrier shift
and modulation symmetry . .

Operating procedures are sim-
ple . .. interpretations clear cut.

Actually, the PANALYZOR is a
panoramic spectrum analyzor
which shows, distributed in fre-
quency, discrete quantities of
r-f energy as vertical deflections
on a cathode-ray tube.

Standard models now available
with maximum scanning widths
of 50 KC to 20 MC and corre-
sponding resolutions of 2.5 KC
to 100 KC. .

Write, wire or phone now for

recommendations, specifications,
prices and delivery time,

ADIC CORPORATION

ceporapcRrse
ZANCRAMIC NEw Youn

242-250 WEST 556™ 5T Gork 1. K Y

Exclusive Cancdian Rapraseniative: Canadign Maorconi, Ltd.
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. Precision Engineered
. Rugged, Durable, Long-lived
Efficient, Dependable Operation
Economical

Every conceivable type of Socket
and Jewel Light Assembly is avail-
able at DRAKE .. all measuring up
to the same high quality standards.
We make over 950 different kinds
of Mounting Brackets, to bring
lamp filaments inco desired posi-
ttons. Should a new application
call for a special design of As-
sembly or Bracket, our skilled en-
gineers will work with you to de-
sign a unit to meet your specific
needs. DRAKE quality, dependa-
bility and patented features are
widely known and appreciated a-
mong those who koow Socket and
Jewel Assemblies best. Very large
high speed production facilities
assure reasonably prompt deliver-
ies in any quaatity. Write or wire
for samples and full information.

Be¥" ASK FOR OUR NEW
CATALOG * NO OBLIGATION!

1
2
3
4

MANUFACTURING CO.
1713 W. HUBBARD ST., CHICAGD 22

TELE -TECH <+ November, 1347

Top. new Colling 2-channel remote ampli-
fier: center, new speech inpul console:
bottom, 1000/500 broadecast iransmitter

Long TIsland Cily, N. Y.—New sound record-
ing equipment including Unit 54201 laterasl
dynamic and Unit 541 magunelic culler
lieads; standard recording acressories.

Federal Telephone & Radio Corp,, Newuarlk,

N. J—10 kw T2A[ transmitter, cousole,
nionitor spealer, transeription table, power
supnly, FA monitor, transnlitting aard

rectifler tuhes und transinission lines: J0-fU
section of the Federal squara loop antenna.

Gates Radio Co., Quiney, T1L.—New speech
jnput comsole; mnew 1 kw AM transmilter,
wo new 230-watt AM transmitters, the new
3 kw BTFIA M (ransmitter; new transcrip-
tiun turnables and desk equipment,

Raytheon 4-channel portable consolette

General Electric Co., Syracuse, N. Y.—
New 9xBx5 in. announeer’'s control unit
(Type TA-1-C) for television conirol opera-
tions designed Lo make switching control
civeuits available to other locations in the
studio, and may =zlso be used as a general-
purpose controtl device since all switches,
lights, and jacks are wired to a terminal
board with mno internal interconnections.
New streamlined 56 1b. television camera
cquipped with a thrce-lens turrvet and on
a mobile dolly. Two handle grips on the
unit control all its operations. New desk-

GE's annourncer’s control unit

www americanradiohistorv com
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AND BETTER THAN EVER
BECAUSE IT'S STEATITE!

L N A A Y

It's good news that the popular
JOHNSON 135-24 Stand Off In-
sulator is again available — good
news, too, that it is now made of
STEATITE!

STEATITE, a highly efficient insulat-
ing material, superior in every re-
spect to porcelain, is now also be-
ing used in the manufacture of
several other standard JOHNSON
insulators.

Why is STEATITE better? Because
its dielectric losses are but a frac-
tion of that of porcelaint

While STEATITE assures lower loss
insulation at any frequency, it is
outstandingly efficient on the high
frequencies. There is anly a slight
increase in price for JOHNSON
insulators of STEATITE.

Avdilable, in addition to the popu-
lar JOHNSON 135-24 Stand Off
Insulator shown above, are the

following JOHNSON insulators:

135-20 135-42
135-20J 135-40 135-42)
135-22 135-404 135-44
135-22J 135-50

SEE THEM AT YOUR JOBBERS!
N New Catalog On Request

E. F. JOHNSON CO. WASECA, MINN.
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~ €CO=-AX
CONNECTORS

N\
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AVAILABLE FOR
IMMEDIATE
DELIVERY

We carry all popular stand.
ard and Briush type coaxial
cable connectars in stock. These connectors are
brand new and were produced for the Government
by the leading manufacturers in this field. Qur in-
ventory contins sufficient quanrities for the largest
users at prices well below the market. Write or wire
for special Coaxial Cable and Connector Listing
100 A or send us your requirements.

Manufacturers
and Distributors

Wells mainrains one of the
world’s largest inventories
of highest quality radio-
electronic components.
Our new catalog, now
ready, will be mailed upon
request.

WFELLS , —
SALES. INC. 320 N. LaSalle St, Dept. T,
Chicagoe 10, lllineis

ELECTRON TUBE
MACHINERY OF Q
ALL TYPES

STANDARD
AND SPECIAL
DESIGN

We specialize in Equipment and
Methods for the Manufacture of

RADIO TUBES
CATHODE RAY TUBES
FLUORESCENT LAMPS
INCANDESCENT LAMPS
NECN TUBES

PHOTO CELLS

X-RAY TUBES

GLASS PRODUCTS

Production or
Laboratory Basis
Manufacturers  conternplating

New Plants ar Plant Changes
are invited to consult with vs.

KAHLE
ENGINEERING COMPANY

1313 SEVENTH STREET
NORTH BERGEN, NEW JERSEY, U. §. A.
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type television c¢ontrol room program con-
sole, containing &)1 the e¢ircuits and con-
trols to carry on the necessary supervigion
and composition of a television program;
divided into three sections for the program
director, video operator and audio opera-
tor. Communication facilities are provided
at cach position of the console so that di-
rections may be transmitted to studjo, pro-
Jection room, etc.

Lm_lge\'in Co., New York, N, Y.—Progar
ampliliers and complete line of amplifiers
for all broadcast purposes.

Westinghouse Electrie Corp., Hast Pittg-
burgh, Pa.—New 3 kw FM transmitter; new
exciter and rectifier units for a 30 kw AM
transmitter.

Radio Corp, of America, Camden, N. J.—
New 10-kw FM transmitter, Type BTF-10B,
having new grounded-grid circuits and a
new triode (7C24) especially designed for
operation at 100 me, and for grounded-grid
operation having a grid structure designed
to offer a maximum shielding between the
plate and filament, resulting in a very low
plate-filament capacity and a high stability
of operation; new television visual monitor
converter and modulation converter to pro-
vide the operator at the transmitter console
with a visual image of the picture quality
and modulation waveform delivered to the
antenna; new HRadio-Mike, a combined
crystal~controlled, lightweight battery pow-
ered miniature UHF transmitter and micro-
phone, especially designed Ior short distance
pick-up work at remotc broadcasts; new
high-fidelity Duo-Cone monitor loudspeaker,
{LC-1A) capable of reproduction over the
range from 30 cycles to 15000 cycles, com-
prising a 15-in. permanent magnet type
mechanism and cones of the direct radiator
type with high and low Irequericy units
mountcd together coaxially and sharing the
same axls and cone periphery angle;, new
televiston switching system, (TS-104), a
compact, desk-type control center for push
putton switching, fading, and lap-dissolving
at the camera control position, to provide
selection of desired television program
material fromn any one of six video input

RCA visual monitor converter for TV

Model LC-1A dual cone specker

Y STAR

VITAL AIDS
FOR THE
Manufacturers of 7-pin and 9-pin
miniature tube—radios and equip-
ment

#JE-9 (9-pinj— # JE-10 (7-pin)
—Star Miniature socket wiring
plugs for accurate alignment
of miniature socket contacts
during wiring. Precision cast
of zinc base alloy — pins of
stainless steel.

HIE-15 (9-pin)—
HIE-13  (7-pin)—
Star Miniature tube
pin  straighteners
{with stainless steel
insert) to oblain a
perfect fit when the
tube is placed in
the equipment.

Scientifically designed — Precision made

READY FOR IMMEDIATE DELIVERY
IN ANY QUANTITIES

STAR EXPANSION PRODUCTS €O, INC.
149 Cedar St. New York 6, N. Y.

1 CAA Approved
=] Repair Statien,

www americanradiohistorv com

Warufactinens off

RADAR EQUIPMENT

irborne «pill-Boxes”

I and Reﬂectorst
round Reflector

Large & Assemblies

Radar Portable Shelter
Houses

PRODUCTS for
COMMERCIAL INDUSTRIES

Stainless Steel Show-Cases
Sign Holders
Special Shipping Containers
Farm Conveyors
Experimental Work

Certificate

1 Ne. 2131

i

T CORPORATION

TELE-TECH * November, 1947
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RADIO DIALS

DIAL WINDOWS, NAME PLATES, GAUGES,
CALCULATORS, SCALES, CHARTS, ETC.

PLASTIC RADIO DIALS hove endless possibilities
in design, size, shope and color combination.  Aftrac-
tive and durable, our radio diols, windows and scoles
are preferred by mony leading Rodio manufacturers.

Not only For dials, but for numerous other eleca
tronic and electricol opplicatians, laminoled Plastics
are preferable.

Consult with our arlists ond engineers regard-
‘ing opplications for your particulor purpose. Or. ...
send us your blue prints or samples for quotation,

THE HOPP PRESS, INC.
450'W. 34th STREET, NEW YORK 1,N. Y.

ESTABLISHED 1893

long, economi- Y
service in:

Designed for
cal, trouble-free

AMMETERS. VOLTME-
TERS, AIRCRAFT IN-
STRUMENTS, WEATHER

RECORDERS, DIAL
GAUGES, TEIMING INSTRU-
MENTS, WATTMETERS,
COMPASSES,
all testing and record- =
ing instruments. B

QUTSTANDING FEATURES

Uniform fine quallf
Low coefficlent of friction

® High shock resisfance

® Special bevel-furned mountings for
top efficlency

@ Manutactured fo
)

your specifica-
fions
Held to precise folerances

Furnlshed unsef, or set in screws of
bushings.

Sapphire Bearings Available in all jewel styles
and mountings. Further Information Oa Request

RICHARD H. BIRD & CO., i

1 SPRUCE STREET. WALTHAM, MASS.

Serving Industry With Fine Jewels
Since 1913

TELE-TECH + November, 1347

sources for Dpreview, trick effects,. and
dramatic changeover; new combination TV-
FAM transmitting anienna consisting of a
6-bay Super-Turnstile television antenna
mounted o top of a two-seclion Pylon
antenna; new mobile television unit, virtu-
ally a studio control room on wheels, com-

pletely equipped Wwith portable units {o
permit coverage of football, baseball or
other renlote program material with as

many uas three cameras; mew studio image
orthicon camera, which reduces studio light
requirements by $0%, shown in operation
and producing brilliang  sharply  defined
pictures wilh excellent half tone shades at
light levels of 100 to 200 foot candles; new

5 kw television iransmitter- {TT-5A) wpro-
viding for operation on all of the 12 tele-
vision channels and using (he new 8§8D21

dual tetrode power tube in bholly the aural
angd visual power gections; new microphones,
transcription urntables, test equipmeunt,
power tubes, and broazdcast audieo equipment,

Radio Engineering Laboratories, Long Is-
Tand City—New TTL ({Transmitter-Trans-
mitter-Link) equipment designed to aid in
FM network building, The equipment con-
sists of a standard rack cabinet in which
are mounted various receiver combinations
together with an audio amplifier for aural
monttoring and a standard pateh Aeld.
Starting with the top of the unit, there ave
two VU meter panels with their associated
T pads. Thege VU panels are normaled
across the output of the two fixed freguency
receivers shown at the middle bottom of
the rack. However the Input to these two
meters is avallable at the jack field so that

either or both of them can be bridged
across the output of the tunable receiver
shown Iimrmnediately below them. Imme-

diately below the tunable receiver is the
patch field which allows wide flexibility in
the operation of this unit. Either of the
fixed frequency receivers together with the
tunable auxiliary receiver may be fed to one
of three telephone line outputs or they may
he fed through the audio amplifier mounted
directly below the patch field for tocal aural
monitoring. XLikewise the outputs of any of
the receivers may be patched so that si-
multaneous feed and local menitoring can
be obtained. At the bottomy of the rack is
the power distribution and fuse panel to-
gether with the torque cloeks which al-
low unattended operation. Thess clocks can
be set up on a monthly or even vearly ba-
sis and include features such as allowance
for holidays, etc.

Western KEleetrie Co., New York.—New 3
kw “Transview'' FM trarsmitter type 504B-
2 consisting of a 1 kw transmitter which
supplies the basic frequency modulation and
driver circuits and a single-stage grounded-
grid type final power amplifier; new 3A
power and impedance monitor or radio fre-
quency wattmeter which provides direct and
continuous measurement of the actual rf
power fed inte an antenna system, Irre-
spective of the standing wave ratio, pro-
vides measurements of standing wave ratio
at all times—even daring program trans-
mission—and gives auromatic protection
agalinst damage dJdue to radical changes in
transmission line load impedance; supplied
as standard equipment with 3 kw, 10 kw,
and 50 kw transmitters and optional wilh
lower-powered eguipment; new 10 kw L06E-
2, another of the "Transview” FDM geries,
which includes FM transmitters with power
ratings up 1o 50 Kkw, Designed Dby Rell
Telephone Laboratories. these transmitters
feature dependable carrier frequency control
independent of the modulation system (the
“Irequeney Watchman™ circunit), freedom
from intermodulation products, extremely
wide-band, lew noise level audio circuits
with low harmonic content, and convenient
arrangenient of apparatus to imake all parts
and controls easlly accessible. New fre-
guency and modulation monitor for FM
pravides a continuous indication of (he
transmission center freguency error and

7WE 3A power and impedance meonitor
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" HIGH, WIDE and |
. ECONOMICAL* |
. Tethenew |
UNIVERSITY |
. TWEETER |

*High Fidelity
Wide Dispersion
Low Cost

It's thé new UNIVERSITY Tweeter! Ex.
tends the range of any cone speaket to
15,000 cycles. Install it in your present
equipment by merely attaching two wires
to the voice ¢oil terminals of the existing
speaker, without creating any electrical un-
balance. Simply connect, listen and enjoy.

Twin units provide 100° horizontal and 50°
vertical dispersion. Three models to choose
from—walnut cabinet type, and single or
dual unmounted types. Priced from $20.00.
Write today for complete details to UNI.
VERSITY LOUDSPEAKERS, INC., 80
South Kensico Avenue, White Plains, N.Y.

ELECTRONIC

CONTROL

HANDBOOK

By Ralph R. Batcher and William E. Moulic

Here are all the essential data necessary 1o
determine 1the worth of an electroric control
device; a dependable guids toward your
taking advantage of the cast-cutting, prcduc.
tion-speeding, quality-contral passibilities of
electranic devices. Gives you facts o i telli-
gently bolance the advantages of electronics
against mechanical and other methcds of
control. Easily understood without advarced
knowledge of electronics. Sec’ion !, Basic
Elements of Control; Section I, Conversion
Elements; Section 1, Electronic Modification
Circuits; Section 1V, Activotion Elements; Sz¢-
tion V, Cantrol Applications.

350 Pages s Hundreds of lllustrations s $4.50

Bound in limp leatherette cover, opens
conveniently flat. 6x8 inches,

I i — ————— s bt o — —

i
: CALDWELL-CLEMENTS, INC. |
| 480-D Llexington Ave., New York 17, N. Y. ]

| Send book. If not sotisfied, will retorn within |
Iﬁve doys. Otherwise will remit payment. i

ELECTRONIC CONTROL HANDBOOK $4.50 I
Name ....... ... i, . I
I Address ..... .. ... i I
| City ond State ....... ... ... ool
ICnrnpuny Name ... i e, I
———————— e
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Value Ful

RIDER BOOKS

FOR THE
ENGINEER

L |
® UNDERSTANDING .
: MICROWAVES "
2 by Victor J. Young 1
§ Provides a foundation for un- i
n derstanding the various micro- "
]
B wave developments of past five -
r-'1 years . . . . . . . $6.00 ™
»
B II-I-l-------T‘
: AC. CALCULATION CHARTS x
' by Lorenzen :
g For student engineers or practising g
. engineers for whom it provides an- n
p Swer five times faster than slide @
s rule . Lo 0L L, 8750 e

s e s w e wm ol

CATHODE RAY TUBE AT WORK
The underlying theory and practi-
cal applicatian of commercial os-
cilloscopes, profusely illustrated.
$4.00

- e
[ —— |

Send for Latest Catalog

JOHN F.RIDER Publisher, Inc.

404 FOURTH AVENUE, NEW YORK I6, N Y.

Export Division: Rocke-!nternational Corp.
13 E. 40th Street, New York 16, N.Y.

 "STABILIZED" ..

JK STABILIZED OVEN

Range 80 to 7500 kc. Standard five
prong base. Octal on special order. Ap-
proved by the FCC for BC stations. Can
be supplied in hermetically sealed, pres-
sure mounted, plated and wire mounted
crystals. Also with wvariable micrometer
air gap mounting to give exact frequency
adjustment. Plus or minus 1 degree C
maintained. 6.3 v. heater unit; others
on special order. Current is approx. 1
ampere at 6.3 v. Molded phenolic body.
Also available without thermometer or
without side terminal.

Write For Illustrated Folder

The JAMES KNIGHTS CO.

ANDWICH, ILLINOIS
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meastres modulation up to 1339, incorpo-
rates a warning light and has an amplitude
modulation datector for the measurement of
transmitter AM noise and provision for
using remeote frequency error and modu-
lation percentage meters; new and built
expressly for radio station WIP, (Phila-
delphia) modern master control audio facil-
ities syvstem which includes all units nec-
essaty to completely control the channeling
of program material between studios, AM
and FM transmilters and a nation-wide net-
worle; two new FAI transmitting triodes,
(10-Kw 5341 and 3-Kw 5530 lypes) as used
in the new Weslern RBlectric TFM trans-
mitters, are forced-air-cooled f{or use in
grounded-grid, grounded plale, and ground-
ed-calhode applications at full ratings up
to 110 me; new shielded and unshielded
Lypes of crystal rectifiers usable in modnl-
ation, detection, rectification. and conversion
of signals and a wide varviety of eireuit ap-
plications where (hermionic diodes have
heretofore been used; new deposiled ecarbon
resistors in values irom 1 to 50 megohms
and in power ratings from 0.5 to 600 walts.

STATEMENT OF THE OWNERSHIP, MANAGEMENT,
CIRCULATION, ETC., REQUIRED BY THE ACT
OF CONGRESS OF AUGUST 24, 1912, AS
AMENDED BY THE ACTS OF MARCH 3, 1933,
AND JULY 2, 1946,

Of TELE-TECH, published monthly at Qrange, Conn.,
for Oet. 1, 1837, Stale of New York, N. Y., County
of New York, N Y.

Betore me, a Notary Publie in and for tie Slate
and couwnty afores personally appeirel Orestes H.
Caldwell, who, having been duly sworn according te
Taw, depnses and savs that he is  the Editor of
TELE-TRECH and that lhe Tollowing is, to the best
of Lis knowledge and helief, a lrue statement of the
wwoership, management (and it a daily paper, the
civeulation), ete,, of the aforesaid publication for the
date shown in the above caption, rcouived hy the
Act of Auvgust 24, 1912, as amended hy the Acts of
March 5, 1933, and July 2, 1946 (section 537,
Postal Laws aml Regolations) printed on vhe reverse
el this form, to wit:

1. That the names and addresses of Ihe publisher,
editor, managing editor, and business managers are:
Publisher M. Clements, Rumson, N, 1. liditor, Orestes
H. Caldwell, Catrock Road und Bible 8t., Cos Cob,
Conn. Mamaging or Executive Fditor, Stanley P. Mc-
Minn, 92 Adims 8L, Gorden City, L. L, N Y,
Business Manager, M. H. Newton, 383 W. 215Lh St
New Yok, N Y

3. That the gwper is (If owned by a corperation,
its name and addvess wmust be stated and also Imme-
iliafely thereurxler (he pames and addresses of stock-
Nelders owning or holding one per eent or mare of
total amounl o stoek. I not owned Dy a corporation,
the names and addresses of the Individual owners
musl he given. I7 owned by a fim, company. or otier
unincomorated concern. s name ongd adelress, as well
as those of each individuzl membher, must he givew.}
Caldwell-Clements. Tre., 480 Texingten Avenue, New
York 17, N. V. M. Clements, 0. H. Caldwell, Charles
A. Petorsen. Trustees, 480 Lexington Ave., N. Y. €

AL (lements, Trustee, Humson, N J. 0. H. Caldwell,
Trustee, (atrock Rd. ani Bible 3t.. Cos Cob, Comn.
Charles A, Perersen, Trustee, 474 Semtlor SL.,
Brooklym. N, Y. DPeter Kes, 111 Hamilton Rd..
Tidgewoud, N. J. AeGraw-Hill ruh. Co.,* 330 W.
42nd 8t,, New York, N. Y.

3. That (he kirown hondholders, mortgagees. and

olher sceurily holders gwning ov helding 1 per cenl
o more of tolal amount of Dbonds, mortgages, or
ther seenvities are: {1I there are none, se state.)
None.

4. That the lwo paragraphs next above, giving (he
names of the owners. stockholders and securily holders,
il any, contain not cnly the list of stockholders and
secnrity holders as they appear upon the Hooks of the
company but also, in cases wherc the stoekholders
or sccurity holder appears upon the books of “he
company 48 trustee or in any other fiduciary relalion,
the name of the persou «r eorporalion for whow sueh
trustee js acting. ig given: alse that the sa2id two
paragraphs contzin statements cmbracing afant's fuli
linowledge and bellel as to ihe circumstances and con-
ditions, under which stockiholders and security holders
who do nol appear upen the hooks of the company as
trusiees, hold stock and securities in a capacity other
than that of a hona fide owner: and this affiant has
no reason to believe that any other pevson, associa-
1en, or eorporation hias any interest direct or indirect
in the said stock, honds, or other securities than as
50 stuted by hdm.

(Signed) Orestes H. Caldwell

Sworn to and subscribed before me 1his 26th day of
September. 1947,
W, Kenneth Revuolds.
Notary Public New York County.
(My commission expires Mareh 30, 1949.)
#Represents minority stock ioterest which was pur-
chase price for Badio & Television Retailing. Majority
stock and control coutinue in hands of 0. . Caldwell
aned M. Clem nts
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INSPECTION FOREMAN:.

For large Western New York manu-
facturing concern. Must be capable
of controlling inspection and quality
for machine shop processed parts,
State qualifications, experience and
knowledge of machine shop practice
and inspection procedures. Write

Box 1170, TELE-TECH
480 Lexington Ave., New York 17, N. Y.

PRODUCTION FOREMAN:

Experienced men for direct pro-
duction supervision in small assembly
operations urgently needed by West-
ern New York industrial concern,
College graduates or equivalent,
ability to handle personnel essen-
tial. State qualifications and experi-
ence, Write

Box 1171, TELE-TECH

480 Lexington Ave. New York 17, N. Y.

Reaching the men

responsible for
DESIGN,
MANUFACTURE
and OPERATION of

ALL
ELECTRONIC
COMMUNICATIONS

CLOSING DATES

of preceding month—

For all ads requiring proofs,
compositions, foundry wortk,
key changes, etc.

Ist

5th

of preceding month—
For _ complete plates
No setting.

only.
of mwnth—
Publication Date

CALDPWELL-CLEMENTS, Imec.
480 Lexington Ave. New York 17 PLaza 3-1340

Ist
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4 - .
,‘ -PEERLESS PACKS
TELE-TECH Zadue PUNCH.”
B b 4 A
Advertisers, November 1947 /
Accurate Spring Mfg. Co. ............. ..110 Johnson Co., E. F. ... ... .. i il 103, 105 32 FOOT \ MAST
Aerovox Corp. ... .. ... 10
Kahle Engineering Co. .................. 106 AND HAI.F RHOMBIC NTENNA
American Electrical Healer Co. ........ .102
[Knights Co., James ... ... ... ... ... 108 .
American Hydromath Co. ................ 94 .
i 95 Here's what you get:
Anaconda Wire & Cable Co. .............. 23 Lavelle Aireraft Corp. ................... 106 . \
4 eightl-foot most sec-
Andrew €O ©. .. 4 Lewis Spring & Mfg. Co. ... ... ... ... 95 ONLY COMPLETE } tigns (weulherlzed
i v WOod and melal
Astatic COFp. ... . e g8 Wagallen Co. voror oo &0 »* Mast in four sec- fittings.
tions 185 feel af 42-steond
Maguire Industries, Inc. ................ 92 ‘bronze wire (32
Bell Telephone Labs. .................... 6 + {an also be used a0uge)
Malk & Co., Inc., P. R, ... ... canns &3 i : \
Benwood-Linze Co. ..................... 95 allery for mounting your 60 feet af sturdy roped
Maritime Switchboard ......... .. ... .. 104 own array i i
Bird & Ca., Inc., Richard.............. 107 ritime. S ~ Can b i 1 two-pound, double
Milford Rivet & Machine Co. .. . _........ % an be edsily faced sledge hom.
Blifey Electric Co. .......... ...... Cover 3 o mounted by one mer, with 16
) _ man handle.
Boonton Radio Corp. ................... 96 Northwest Plastics, Inc. ................. 100 » Complete with guy 1 hand reel,
Browning Labs., Inc. ................... 102 H hard- 4  galvonized stakes,
Ohmite Mfg. CO. «oooveo 17, 18 wires and hard 16" long.
Brush Development Co, .................. 84 ware 1 instruction booklet
A . instruction boo .
O'Netl-Irwin Mfy. Co. .................. 95 »{ompletely Campacily pocked in duck
Catdwell-Clements, Inc. ......... 91, 107, 108 , weatherproofed case for carrying,
. Panoramic Radio Corp. ........... ... .... 104
Chicago Transformer, Div, Essex Wire Corp. 87
Patton-MacGuyer Co. .......... ... ... ... 110
Communications Equipment Co. ........... 90 .
Peerless Radio Distributars, Inc. ......... 109
Concord Radio Corp. .................... 103 .
Petersen Radio Co.. Tnc. -............... 110
Cornell-Dubilier Electric Corp. Cover 2 .
Pickering & Co., Inc. ... ....... ....... 101
Coto-Coil Co., Ine. ..................... 82 .
. Precision Paper Tube Co. ................ 110
Crescent Indwstries, Inc. ......., .. 78
. Radio Corp. of America .......... 19, Caver 4
Bazor Mfa. Corp. ... ... ... ... ........ 14 - . ]
E Lahs,, Inc. ............ 2
Dinion Coil Ca., Inc gy o Enumeeriig L g, / CORNELL - DUBILIER
v ot Radio-Music Corp. ... .uvveveininneennn. 99 mﬁ. TYPE TMC
Drake Mfg. Co. .......ooeeii . L. 105 '
Raytheon Mfg, CO. ..vuviveon veennnns 79 RGS?/U rElEVISION
Driver-Harris Co. ..................... .. 21 Reeves-Hoffman  Corn 100 - :
Dumant Labs., Inc., Allen B ... ... 1, 16 hevore Copper & Brass, Inc : coaxia I CONDENSERS
’ P e b l Priced PEERLESS-low
. . . i ish 3 P 0 Hermeticall d fubu-
Eisler Engineering Co., Inc. .............. 92 Rider Publister, Inc., John F 108 ‘ u e lars eulurr: Vh;;ehd‘e\-arhuin?
£i 72 ohm nominal vallage ralings.
itel-McCullough, Inc. ............ .. ..... 20 Seebury Corp,, 4. P ot 24 impedance PEERL’E‘LS-
Electro Motive Mfg. Co., Inc. ............ 5 CAPACITY PRICE
Sperry Gyroscope Co., Inc. ............... 11 First quality cooxial. °”‘§”gg" _____ 88
Electronics Research Publishing Co. ........ 97 Sprague Efectric GO, ...ovevvev vrnnn. 8 9 cable made to lotest ggi!(])govv
oo ! JAN C-17 specifications, 001 72000y, - o o
Stackpole Carbon Co. - .................. 12 with Polyethylene core. ol/s000v. [, . , L.
Federal Telephane & Radio Corp. ......... 81 Stock wp at this sen- 00035000y | [ 1 176
Freed Transh c Star Expansion Products Co., Imc. ........ 106 safional low price. -005/5000V. ,’~7"
ree ransformer Co., Inc. ............, 9%
Sylvania Electric Products, Inc. .......... 15 ONLY 61/2¢ foot Sensational!1!
General Electric Co, .......... 25, 77, 89, 93 in thousand-fool spocls D“MONT
Thomas & Skinner Steel Products Co. ...... 22
General Plate Division .................. &7 ONLY 7¢ foot IzJP4
P Universily Loudspeakers, Inc 101, 107 in 500-foot spools 127 Television tub
Grayhar Electric Co.  ................ 26, 93 CANE : ONLY 8¢ foot i 't
War Assets Administration .............. 68 fess than 500 fees.
Hall, Inc., Sumner F. ................... 101
) Ward Products Corp. .............. ... .. 97
Heinemann Electric Co. .................. 94 :
Wells Sales, Inc. ...................... 106
Hopg Press, Inc. ....................... 107 ;
Western Electric Co. ............... 6, 26, 98 i MINIFMUM ORDER $2.00
' All orders F.O.B. Jamoita, New Yark. Please
Jensen Mfg. Co. ................. ... ... 13 Zophar Mills, Inc. ......... ... ........ 99 add pastoge. Write Dept. TT.
While every precaution js taken to insure accuracy, we cannot puarantee against the . N = .
possibility of an oceasional change or omission in the preparation of this index, 92-32 MEITICI‘( Rd., Jumaica 3, N. Y‘
| Branch: 71 Murray St., New York 7, N. Y,
1
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skilled springmakers. ..
AND practical, ex-

perienced engineers,
SPECIALISTS '

in spring design
and manufacture

It takes people to make springs. Ours are specialized,
highly trained, long-experienced people —well quali-
fied to give you the finest in spring craftsmanship.

Our engineers too, are an important reason why
you'll like Accurate Spring Service. They're old
hands at spring-making . . . they've developed man-
ufacturing systems and procedures that enable us to
handle your jobs with the greatest speed and effi-
ciency. These Accurate engineers are at your service
on spring design problems. You will benefit from
their practical assistance in designing exactly the
right spring for your application. . . . Why not try
Accurate on your next job?

ACCURATE SPRING MFG. CO.

3808 W. Lake Street Chicage 24, lllinois

Send for your
copy of the new
Accurate Spring

Handbook

SPRINGS /%W

WIREFORMS 0000
STAMPINGS 7

. - =« For Dependable
Commercial Service

Designed for the rigors of com-
metcial service in all types of
tadio communication . . . broad-
cast, mobile, aircraft, police.
Precision made for utmost in
stability, dependability, trouble-
free operation. Calibrated with-
in .005 per cent of specified fre-
quency . . . range 1.5 to 10.5
MC. Temp. coeflicient less than
2 cycles per megacycle per de-
gree centigrade. Weighs less
than % ounce Gasket sealed
against contamination and
moisture. Meets FCC require-
ments for all above services.
See your jobber—Petersen Radio
Company, Inc., 2800 W, Broad-
way, Council Bluffs, Jowa.
(Telephone 2760.)

 CRYSTALS

A coil manufacturer or
A coil user learns a lot

No matter how fine the quality of wite, how perfectly wound,
how well impregnated and varnished, coifs are no better than
their foundations.

PRECISION BOBBINS

To your specifications. Round, square, rectamgular, any coil

shape.

“Precision” means dependability

Experienced sefection of materials: Dielecttic Kraft, Fish Paper,

Cellulose Acetate, or combinations. Tubes spirally wound for

greatest strength. Better imsulation. Better heat dissipation.

Less moisture absorption. Vulcanized fibre fanges. Swaged

tube ends for secure locking.

LIGHTEST WEIGHT. SPACE SAVING.
WEIGHT SAVING.

Let us make up samples for you without obligation. Write

PRECISION PAPER TUBE CO.

2057 W. Charleston $t., Chicago 47, 1II.
Also Mfrs. of Paper Tubes, and Dust Caps and Thread Protectors.

TERMINALS

for
ELECTRIC WIRES

SMALL METAL STAMPINGS

in accordance with your blueprints

PRECISION PARTS

from Modern Equipment

PATTON-MacGUYER CO.

17 VIRGINIA AVENUE PROVIDENCE 5, R. I.

Administrative Engineer:

To direct the activities of the Engineering Department of
a large, long-established up-state New York radio set
manufacturer, This job is a major responsibility and de-
mands long and practical experience in mechanical and
electrical phases, both in manufacturing design and de-
velopment work. Our current program encompasses the
continuance of a full line of radio, television, record
changers and wire-recording production and the expan-
sion thereof. Please write in detail as to personal qualifica-
tions and experience to

Box 1172 TELE-TECH.
480 Lexington Avenue, New York 17, N. Y.
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A Significant

Advance in ’/”F Design

wiew BLILEY BUG CRYSTIL UNITS

Crystal performance in the range 15-100 mc is an
accomplished fact with the new BH®6 unit. New proc-
essing techniques produce paper thin quartz plates
operating on third, fifth, and seventh overtones.
Stability, precision, and reliability have all been
proven in this outstanding design—another triumph
of Bliley engineering and craftsmanship.

Crystal holders look pretty much alike externally
but the internal assembly is the vital spot. In the
BHS6 unit a pair of ceramic rings rigidly clamp the
delicate quartz crystal in position. The crystal, lapped
as thin as .004”", is processed to micro-tolerances and

CRYSTALS

silver plated to insure long term precigsion. Every
step is carefully controlled and inspected before the
complete assembly is hermetically sealed in its metal
case.

"The finished BH®6 crystal unit is not a prima donna
—it will meet the most rigid service requirements in
your VHF equipment. Design engineers are invited
to write for recommendations covering oscillator cir-
cuits best suited for optimum performance; stating
qualifications such ag drive requirements to the fcl-
lowing stage, frequency tolerance, and temperature
range over which tolerance must be maintained.

BLILEY ELECTRIC COMPANY .

UNITON

STATION BUILOING, ERIE, PENNSYLVAN(A
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The types on this new list of RCA Preferred Tubes fulfill write RCA, Commercial Engineering, Section

the major engineering requirements for future equip- R-63.K, Harrison, N. J.
meant designs. RCA Preferred Types are recommended
Eecause their ggneri‘l apphcanor}rﬁerlrmts productflon o POWER AMPLIFIER AND
concentra w B -
be centrated on fewer types. The longer manufactur OSCILLA TSR, TUBE: TYPES
ing runs reduce costs—lead to improved quality and
greater uniformity. These benefits are shared alike by | TRIODES PENTODES ]_ BEAM POWER
the equipment manufacturer and his customers. 5588 802 2€24
. . 5592 828 2E26
RCA Tube Apphcauon_Engmeers are read_y 10 suggest 6C24 207
the best types for your circuits. For further information 8l | 213
812 | Bi5*
826 829-B*
___ GAS TUBE TYPES 833-A | 832-A* -
889.A
VOLTAGE
THYRATRONS | IGNITRONS RECTIFIERS | peciiaToRS ::;R-A |
3823 892.R
2D21* 5550 673 oA2* B000
D22 555) 816 OC3/VRI0S fiGos JEIRGDES
884 5552 857-8 OD3/VRI50 8025-A 4-125A/4021
2050 5553 866-A 9c21 8D21+
5563 869-B oc22
8008 9c25
9C27
*Minioture type
*Twin type
CATHODE-RAY TUBE AND CAMERA TUBE TYPES
TELEVISION OSCILLOSRAPH | 1 2 e
BULB MONO-
- P =7 cuumM
oiam. | oot lpgjection| Pl screan | NP | score > Ya JLATIPLIERS
7 1P4)
2 23%1 } 3527 921 °12 931.A
3 3KPI (2P23
sUPI (5655 227 929
5 5TP4 2F21 930
77 | 7DPa
7JP4
- 1850-A
16" | 108P4
RECFIVING TUBE TYPES
VOLTAGE AMPLIFIERS
RECTIFIERS | CONVERTERS TRIODES PENTODES TN PEMNER
DIODES AMPLIFIERS
Singlei Twin ] With Diodes | Sharp Cutaff | Ramote Cu!eﬂ}Wilh Diodes
MINIATURE
IRS 1Us 104 174 354
6X4 6BES sca 66 6AQ6 6AGS 6BAG v4
6ATS &AUG 6BJ6 6ALS 6AQS
68F8 .
I5W4 12BE6 12AU7 12476 124U6 12BA6 12ALS 3585
11723 12AWS S50BS
METAL AND GLASS
1B3GT/3016 65A7 615 | &5c7 65Q7 68J7 85K7 65F7 5V4-G* 6K6GT
504G 651767 &SR7 6557 &HS 6L6G
5Y3GT 6SN7GT &VEGT
&X5GT 6BG6G
35Z5GT 12547 125Q7 125K7 3I5LEGT
SOL&GT

*Recommendad only for televisicn damper applications.

. N 7
For complete technical data S Lo —y o s%‘ =
THE FOUNTAINHEAD OF e S

on these preferred tube types,
refer to the RCA HB-3 Handbook.

MODERN TUBE DEVELOPMENT IS RCA

TUBE DEPARTMENT

RADIO CORPORATION of AMERICA

HERRISON, N. J.
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